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THE ENGINEER 


A Seven-Day Journal 


The Birthday Honours 

Tue first Birthday Honours conferred by 
Her Majesty the Queen were ‘announced on 
Thursday morning of last week, June 5th. 
Among those engaged in the engineering and 
allied industries upon whom honours are 
conferred are Mr. Geoffrey Summers, director 
of John Summers and Sons, Ltd., and Sir 
Leighton Seager, vice-chairman of the Barry 
(raving Dock and Engineering Company, 
Ltd., who become Baronets. Knighthoods are 
conferred upon Alderman H. W. Barber, 
manager of the Manchester branch of Johnson 
and Phillips, Ltd.; Air Commodore Vernon 
Brown, C.B., chief inspector of accidents, 
Ministry of Civil Aviation ; Mr. W. 8S. Farren, 
technical director of A. V. Roe and Co., Ltd., 
and Mr. H. B. Robin Rowell, chairman and 
managing director of R. and W. Hawthorn 
Leslie and Co., Ltd. In the Order of _the 
Bath, the following become Companions : 
Rear Admiral (E) F. E. Clemitson, Colonel 
Alfred Read, Director of Overseas Telecom- 
munications, G.P.O., and Mr. John Wedlake, 
Director of Armament Supply, Admiralty. 
The K.C.M.G. is conferred upon Sir Cecil Weir, 
chairman of the British Tabulating Machine 
Company, Ltd., and president of the Institution 
of Production Engineers. Those receiving the 
(.B.E. include Engineer Rear-Admiral R. P. 
Bennett, Major-General Wilfrid Lord, Acting 
Air Commodore H. H. Chapman, A.M.I.E.E. ; 
Mr. George Barrie, chairman of Barclay Curle 
and Co., Ltd.; Mr. E. C. Bowyer, director of 
the Society of British Aircraft Constructors, 
Ltd.; Mr. G. R. Edwards, chief designer, 
Vickers-Armstrongs, Ltd.; Mr. L. C. B. 
Penwill, director of the Electrical Contractors’ 
Association ; Mr. W. J. Richards, chief super- 
intendent, telecommunications research, Minis- 
try of Supply; Mr. R. L. Smith-Rose, director 
of radio research, D.S.I.R.; Mr. Herbert 
Sammons, managing director, D. Napier and 
Son, Ltd.; Mr. W. Savage, chief engineer, 
Ruston-Bucyrus; Ltd.; Mr. Frank Sutcliffe, 
manager of the constructive department, H.M. 
Dockyard, Portsmouth; Mr. H. Sutton, 
director of materials research and development 
(air), Ministry of Supply ; Mr. C. B. ‘Townend, 
chief engineer, main drainage department, 
Middlesex County Council ; Mr. D. T. A. Town- 
end, director-general, British Coal Utilisation 
Research Association; Mr. J. C. L. Train, 
member of the Railway Executive ; Mr. D. M. 
McDiarmid and Mr. 8. 8. Tindall, of the Colonial 
Engineering Service. 


The Durham County Council and 
the Professions 


EaruieR this week the Minister of Labour 
announced that a meeting was to be held in 
London yesterday between officials of his 
department and representatives of the Durham 
County Council to discuss the reported dispute 
between the council and those of its employees 
represented by the joint emergency committee 
of the professions. This joint emergency com- 
mittee has stated that on June 4th it was 
informed by the county council that profes- 
sional engineers, midwives and nurses employed 
by the council would not henceforth be required 
to belong to a trade union or professional 
organisation. Previously only doctors, den- 
tists and teachers had been given that assurance, 
and the decision, the emergency committee 
says, represents a partial gain by the three 
professions now named. This latest assurance, 
the committee considers, is: useful as far as it 
goes, though it will be regarded as inadequate 
80 long as the Durham’ County Council persists 
in applying the “‘ closed shop ”’ policy indirectly, 
by demanding that applications for extended 
sick leave shall be transmitted through a 


trade union or professional organisation. The 
purpose of yesterday’s meeting between the 
Ministry of Labour and the council represen- 
tatives was that the Ministry might gain 
further information as, to the nature of the 
dispute which has been reported. 


Centenary of the Tees Conservancy 
Commissioners 

We have received from the Tees Conser- 
vancy Commissioners a booklet published in 
commemoration of the centenary of the Com- 
missioners, which was celebrated on June 11th. 
The bookiet gives an interesting account of the 
history of the Tees, which was of importance 
as a trading river as long ago as the twelfth 
and the thirteenth centuries, when the town- 
ship of Yarm traded on a considerable scale 
with Scotland, France and Flanders. During 
the past hundred years, however, very extensive 
industrial developments have occurred, pri- 
marily as a result of the exploitation of iron- 
stone, which have necessitated many successive 
schemes for the improvement of the river. 
By the time the Commissioners reached their 
silver jubilee over 7 million tons of material 
had been dredged from the river bed and 
20 miles of training walls constructed. It is 
stated that no unusual engineering problems 
were concerned but probably no other river 
authority in the United Kingdom completed 
such an immense task at so small a capital 
outlay. The many developments carried out 
to keep the Tees in the forefront as a trading 
and industrial centre culminated in the Com- 
missioners’ post-war proposals for building 
five deep-water berths dredged to a depth of 
32ft l.w.o.s.t., with first-class road and rail 
access and many other facilities, including 
those for the bulk import of oil. This develop- 
ment plan has unfortunately not yet been 
brought to completion, owing to general 
restrictions on capital expenditure. 


The Institute of Physics 


THE thirty-second annual report of the 
board of The Institute of Physics was pre- 
sented at the annual meeting held on June 
5th. The roll of the Institute showed that the 
total membership at the end of 1951 was 
4080, which was an overall increase of 222 
over the previous year. In the report it is 
stated that on the membership committee’s 
recommendation, the board modified the 
regulations governing election to Associate- 
ship, so that candidates who had adequate 
training in physics but had graduated in other 
subjects could be admitted. A large number 
of candidates have entered for the new Graduate- 
ship examination to be held for the first time 
this year, and a statement gives the number of 
National Certificates in Applied Physics 
awarded. With regard to the M.K.S. system 
of electrical units the report states that the 
board is in favour of setting up a com- 
mittee to consider the matter, while other 
educational activities such as the training of 
industrial radiographers and Laboratory Arts 
Certificates are mentioned. A section of the 
report deals with the implementation of the 
1949 publications policy and reviews the posi- 
tion with regard to the journals and supple- 
ments, the bulletin and several of the mono- 
graph series. 


Electric Power Development in 
akistan 
THE need to develop the hydro-electric 
power resources of Pakistan was stressed by 
His Excellency the High Commissioner, Mr. 
M. A. H. Ispahani, at the monthly meeting 
of the BEAMA export panel held on June 
5th. Although Pakistan is short of coal and 


oil, the country has extensive potential water 
power resources estimated at between 5 to 6 
million kilowatts, and Mr. Ispahani said that a 
plan for overall power development was 
under preparation and that in the meanwhile 
the capacity of existing power stations was 
being increased and new ones built. This year 
the commissioning of the Rasul project in the 
Punjab will raise the output to 42,000kW 
from 10,000kW and by next year the Darjai 
hydro-electric scheme in the North-West 
Frontier Province will add another 15,000kW. 
In the next six years it is hoped, Mr. Ispahani 
said, to harness 300,000kW. Continuing, 
His Excellency stated that diesel power stations 
at Chittagong and Dacca, in East Pakistan, 
will come into service this year and that the 
Karnafuli hydro-electric and flood control 
project will generate about 120,000kW and, 
in addition to providing cheap electricity, 
will help to control flooding in the Chittagong 
area, increasing by 60,000 acres the amount of 
land for cultivation and extending inland navi- 
gation from Chittagong by 100 miles. All 
engineering activity in Pakistan is co-ordinated 
by the Central Engineering Authority, which is 
assisted by two British and one Swedish 
firms of consulting engineers. Figures relating 
to the total value of imports and exports and 
also the United Kingdom’s share were given 
by Mr. Ispahani, together with the value of 
electrical machinery imported on private 
account. 


H.M.S. “Eagle” 


SINCE commissioning in October of last 
year, the H.M.S. ‘“‘ Eagle” has been engaged 
in a series of working-up trials, both with 
respect to the ship and its machinery and also 
the flying-off and landing of aircraft. The ship, 
which is the twenty-first ship of the Royal 
Navy to bear the name “ Eagle,”’ has a length 
between perpendiculars of 720ft, a breadth 
of 112ft 9in and a displacement of 36,800 tons. 
In size, arrangement and equipment, the ship 
follows the logical trend in aircraft-carrier 
design, which commenced with the building of 
the ‘‘ Ark Royal” before the war. Lessons 
learned from the last war and post-war develop- 
ments have resulted in the ship being much 
larger than her forerunners. The hull incor- 
porates much of the hard learnt experience in 
damage control gained during the second world 
war and her gun armament has been increased 
as has her capacity for attack and defence, 
which -is measured by the number of strike 
and. fighter aircraft carried. The increase in 
size and speed of naval aircraft have called for’ 
larger hangars, aircraft lifts and a flight deck 
of greatly increased area, improved arrester 
gear and more powerful catapults, and specia- 
lised flight deck transport. H.M.S. “ Eagle ”’ 
is the first carrier to be built to operate naval 
jet aircraft and has been based recently at 
Portsmouth for the purpose of deck-landing 
trials of a number of aircraft. Already on 
board are the Navy’s first operational jet 
fighter unit, which is equipped with the | 
‘** Attacker” and also the “ Firebrand,” the 
strike fighter fitted to carry either a torpedo 
and bombs or rockets. Several new aircraft 
have been carrying out flying trials to test the 
capabilities of the carrier’s equipment for 
catapulting and flying on various aircraft, 
which will be coming into service with the 
Royal Navy in the near future. Among the 
aircraft which have taken part in these trials 
are the naval fighter ‘‘ Sea Hawk,” the night- 
fighter ‘‘Sea Venom,” the twin-jet fighter, 
Vickers Supermarine 508, the single-seat experi- 
mental fighter the Hawker P.1052, with swept- 
back wings, and the twin-propeller turbine- 
engined anti-submarine aircraft, “‘ Gannet.” 
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Otimarsheim Canal 


THE ENGINEER 


and Power Station 


on the River Rhine 


No. I1—(Concluded from page 754, June 6th) 


Construction of the Alsace Canal, to improve navigation on the Rhine and to utilise 
its flow for the generation of power, from the Swiss frontier to Strasburg, was approved 
in 1925. Hight stages of construction were envisaged, each involving a length of 
canal, locks and a power station. The first stage only was built before the war, but 
the second stage has now been substantially completed and is described herewith. It 
involves a large canal, 14km long, two locks and a power station. The head is 
16-4m, and the power station will generate some 1000 million kWh annually from 


four 35 MW turbo-alternator sets. 


N the downstream section of the Ottmar- 
sheim canal, where the side slopes are 
formed largely of made-up embankments, 
a concrete of higher quality than the in-situ 
lining described last week was called for, 
together with a construction able to take 
up some settlement of the embankments. 
Precast slabs made by the vacuum concrete 
process were selected for this work, with 


100 and 120 slabs per nine-hour day was 
maintained for a period of about eighteen 
months to produce the 23,000 slabs required. 

The casting yard was laid out with two 
strips of concrete side by side, on each of 
which moulds for sixty-eight slabs were 
placed. Production proceeded independently 
on each of the two “lines,” there being 
various rail tracks running down beside 
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with surrounding slabs placed through 
their appropriate holes in the side shut- 
ters, and fixed. The concrete was then 
placed; the mixing machine travelled on 
rails beside the slabs, the mixer discharging 
into a skip which travelled along a horizontal 
boom to the required position (this machine 
was somewhat similar to the machine used 
for concreting the bottom of the canal in-situ, 
which was shown in the illustration on page 
753). The concrete was then discharged 
into the hopper of a vibrating machine, which 
travelled on the moulds, spanning the slab ; 
this machine consisted of the hopper and a 
vibrating beam below it, and ensured a good 
distribution and vibration of the concrete. 
The water/cement ratio of the concrete as 
placed was 0-54, there being 300kg of cement 
per cubic metre of concrete ; it was placed to 
‘a depth of 94mm, which reduced to 90mm 
after the vacuum treatment. On completing 
the concrete pouring and cleaning up, a 
sheet of cotton was placed over the concrete, 
to act as a filter and prevent cement particles 
being removed. The vacuum panel was then 
placed over the slab, which it covered 
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DETAILS OF LOCKS 


them for the various 
cranes, concreting ma- 
chines, and so on. 
When casting a slab, 
the side shutters, 
which were of steel, 
were first positioned, 
keyed and oiled, and 
a layer of paper placed 
to prevent the slab 
bonding with the con- 
crete base. The cage 
of reinforcing was then 
placed in _ position, 
and the various bars 





SECTION THROUGH LOCKS 


bituminous joints between them, capable of 
taking some movement and remaining water- 
tight. The vacuum concrete method was 
adopted as the most economical and the 
one requiring the least additional plant, 
in view of the large number of slabs required, 
and the high rate of production envisaged. 
The alternative methods considered for 
manufacturing the slabs included casting 
on a vibrating table, followed by steam 


curing and rapid striking of the moulds, . 


and the use of concreting machinery of the 
kind used for road construction, with the 
moulds placed end to end. 

Each of the slabs measured 7-5 by 3 by 
0-09m and weighed about 5 tonnes. They 
were reinforced with a mesh of 6mm dia- 
meter steel, forming a grid spaced at 20cms 
by l0ems, on each side of the slab. One 
of the advantages of the vacuum process 
was that it reduced handling stresses when 
the slabs were “ green,” so that about 30 
per cent less reinforcement was needed ; 
six lifting points were provided, however, 
for the final handling of the slabs by crawler 
cranes, when they were placed in position 
on the canal bank. 

“he plant and the lay-out at the slab 
casting yard was one of the more interesting 
facets of the work, as @ production of between 


provided to link 





entirely, and evacuated. The panel was of 
substantial construction, stiffened by a steel 
framework, and with a fine steel mesh making 
contact with the cotton sheet. The metal 
behind the mesh was pierced by a number of 
holes, all connected to an _ evacuation 
chamber, which was again connected by an 
armoured rubber hose and a “dome ”’ valve 
to the low-pressure system. 

The pancl was vibrated for a few seconds 
after the vacuum had been applied, so that 
it “seated” properly on the slab. It was 
then left in position for ten minutes, during 
which time a compressive force of 180 tonnes 
was applied to the slab, due to the atmo- 
spheric pressure on the top of the panel. 





UPSTREAM GATES OF SMALL LOCK 
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When this treatment was completed, the 
thickness of the slab had been reduced from 
94mm to 90mm, and the water/cement 
ratio from 0-54 to 0-4, thus producing an 
extremely compact concrete, which could 
be walked upon without leaving a mark. 
About twenty hours after this process, a 
second vacuum panel was applied to the 
slab, which was thus lifted from its shuttering 
in a few seconds, and transferred to a stock- 
yard. In the stockyard the slabs were 
cured for about ten days, being sprayed with 
water at intervals during this period. When 
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transverse wires were brought into 
position across the mesh, and each junc- 
tion was spot welded. When the spools 
carrying the longtudinal wires were emptied, 
the ends of the wires were cut to the same 
length, and the carriage was moved aside 
and replaced by one with full spools; the 
ends of the wires were then welded to the 
wires on the new spools so that the work 
was continuous. The machine was entirely 
automatic, being driven by a 40 h.p. motor, 
and having a capacity of 1440 square 
metres of mesh per hour (the equivalent 
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larger lock fills or empties in twelve minute, 
and the smaller one in six minutes. They 
are thus filled from the bottom, through 
the system of culverts shown in the dra,win 

to avoid turbulence. Floating bollards 
running in grooves in the lock walls, ap 
provided for mooring. The upstrean: gate 
are steel mitre gates, as may be seen frm the 
photograph reproduced on page 783, | ut the 
downstream gates are steel lifting gates, one 
for each lock. The support of the upp: + edge 
of each of these gates consists of a jiolloy 
reinforced concrete structure in which the 
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SECTION THROUGH POWER STATION SHOWING SPILLWAY SLUICE 
matured, the slabs were recovered for of 72,000 welds). At the machine exit, control mechanism is situated. Structurally, 
emplacement by lifting them with a crane guillotine shears cut the mesh into this reinforced concrete “ box” consists of 


at the six lifting points, a simple lifting tackle 
being provided for this purpose. They were 
transported by lorry to the site, and emplaced 
by one of two crawler cranes, one travelling 
along the bottom, and one along the top, of 
the canal bank. A space of 3cm to 4cm was 
left between the slabs, so that the linkage 
bars could be joined together and the joint 
made good. The rate of placing the slabs 
was about 80 to 100 per day. 

The casting yard was situated at about 
the centre of the length of canal over which 
the precast slabs were required. The plant 
included an installation of vacuum pumps 
and air compressors, and a cement store. 
Four stations for batching the aggregates 
were installed, the batched quantities being 
distributed by lorries either to the concrete 
mixer of the casting yard or to the machines 
used for the in situ work which were described 
earlier. The cages of reinforcement were 
made in a building at one end of the yard, 
and stocked beside the two lines of moulds. 
In this building, coils of 6mm wire were 
passed through straighteners and cutters to 
an automatic welding machine. 

The wires forming the shorter dimension 
of the mesh were cut and stored in a hopper 
in the machine, through which they dropped 
in pairs on to a distributor which held the 
two wires at the correct distance apart 
(20cm). The longitudinal wires were fed 
from spools and straighteners through a 
carriage which passed them under this 
distributor, at right angles to the direction 
of the shorter length wires. The carriage 
moved the sets of longtitudinal wires forward 
in steps of 40cm; thus, at each step, two 


the desired lengths of 7-5m. The meshes 
thus formed were picked up in pairs by 
one of two transporters, running on 
either side of the stock pile, and assembled 
with stirrups to form a cage. Further 
welding plant was provided along the 
run of each of these transporters, so that 
the stirrups could be welded to complete 
the cage, which was then carried out to be 
transported to the casting yard. 


THE Locks 


The drawings on page 783 show details 
of the construction of the two locks. The 
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Level 218-00 


two cantilevers, with a joint at the centre of 
the lock. This design was adopted to give 
greater safety in the event of the structure 
being rammed by a vessel. The gates are 
opened and closed by electrically driven 
motors. Ip operation, the locks will be 
controlled by an operator stationed in the 
cabin at the downstream end of the locks, 
which is shown in the drawings. 


THE Power STATION 


An unusual arrangement in the design 
of the power station at Ottmarsheim is 
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iustrated in the accompanying sectional 
devation and sectional plans. It will be 
gen tht the spillway consists of four sluices, 
each runming through the power station in a 

ition corresponding to one of the four 
turbines. In fact, the capacity of each of 
these sluices is the same as that of one 
turbine (290 cubic metres per second). 
Thus, 2 smooth flow of up to the maximum 
capacity can be maintained in the canal 
under wll conditions of load, or when sudden 
starting or stopping of a turbine takes place— 
an important requirement in a canal used 
both for power and navigation. 

As mentioned earlier, there are four vertical 
Kaplan turbo-alternator sets, each of 35MW, 
and the annual power production will be 
about 1000 million kWh. Of this quantity 
about 380 million kWh will be generated 
during the winter. The maximum flow 
diverted will be 1160 cubic metres per 
second, the normal capacity of each set 
being 290 cubic metres per second and the 
mean head 16-4m. The average flow of 
the Rhine at this point is about 1000 cubic 
metres per second, and the flow of 1160 cubic 
metres per second is maintained for four 
and a half months of the year. 

The progress photographs on page 782 
showing the work at the power station give 
a good idea of the construction—a steel 
structural frame, but with most of the other 
work in reinforced concrete—and of the 
plant employed. The cableway spanning 
the power station site, and the tower cranes 
on both the upstream and downstream side, 
may be noted, as may the large plant for 
crushing, screening and storing aggregates, 
which may be seen in the background of 
two of the illustrations on page 782. The 
tail race is arranged in two bays, each accom- 
modating the flow from two turbines and 
their corresponding spillway sluices. Stop 
logs are provided so that either bay may be 
dewatered for maintenance whilst keeping 
the other one in _ operation. In con- 
structing the substructure of the power 
station, a steel sheet piled cofferdam was 
driven to enclose the area where deep 
excavation was required; difficulty was 
encountered during this stage of the work 
owing to the presence of boulders which 
hindered the ‘pile driving, and the sub- 
structure took fifteen months to complete 
instead of three months as originally planned. 

The turbo-alternator sets normally run at 
93 r.p.m., generating at 50 c/s and 10kV, 
giving 39MVA each. There are four 10/220kV 
transformers supplying the national grid, 
and two 10/60kV transformers which cater 
for local needs for power, such as the industry 
at Mulhouse. The transformers may be 
moved on rails from their normal position to 
the maintenance bay of the alternator hall, 
where they may then be handled by the 
travelling cranes. 


PROGRESS 


At the present time, the canal of the 
Ottmarsheim project is virtually complete, 
and was filled last October. The locks 
were put into service on February 10th, 
and the first turbo-alternator set of the 
power station will be in commission in 
July. The scheme was started in the 
spring of 1948. Owing to the progressive 
lowering of the bed of the Rhine, which 
was commented upon in the first part 
of this article, navigation along the 
length of river by-passed by the Ottmar- 
sheim canal has deteriorated considerably 
since the Kembs development was built. 
In fact, had work on the Ottmarsheim 
section not been started, it would have been 
necessary to lower the sill of the Kembs locks. 
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Ottmarsheim canal and power station 
have been built by the Region d’Equipement 
Hydraulique Nord of Electricité de France, 
the work being carried out largely by direct 
labour. Much of the plant was supplied 
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under Marshall aid. Both plant and labour 
are to be used for the construction of the 
third stage of the Alsace canal—the Fessen- 
heim development—work on which is due to 
start this year. 


Prophecy and Achievement in 
Aeronautics 


By SIR HARRY M. GARNER, M.A., F.R.Ae.S.* 
No, II1—(Coneluded from page 768, June 6th) 


Continuing the Wilbur Wright Memorial Lecture, presented to the Royal Aero- 
nautical Society on Thursday, May 29th, the author went on to describe the general 
development of the piston engine, with particular reference to the reduction of the 
weight per horsepower ratio and noting the increase in horsepower per cubic inch 
piston displacement from 0-12 in 1909 to 1-34 in 1950. The author then turned to 
high-speed compressibility problems (where this abstract commences) which 
had arisen in level flight with the advent of the gas turbine, but which, he stated, had 
not proved as serious as scientists had thought. The lecture concluded with some 


general observations on “‘ laminarised ” 


helicopters, and nuclear propulsion. 


yo of the improvement in weight to 
power ratio that has taken place, 
is the result of increase in power, which can 
be obtained, within limits, by multiplying the 
number of cylinders without increasing the 
engine scantlings in proportion and without 
serious increase in the weight of auxiliaries. 
In the smallest engines the improvement has 
been less marked. The first engine used by 
the Wright Brothers had a weight per horse- 
power yariously given as from 7 to 15 (in 
pounds per horsepower), but the Manly 
water-cooled radial engine, used on the 
Langley ‘‘ Aerodrome,” had the remarkably 
low weight per horsepower of 3-6, the weight 
including the radiator and petrol tank. This 
does not compare badly with the modern 
average value of 2-4 for air-cooled engines of 
about the same power, particularly remember- 
ing the improvements that have taken place 
in materials and the fact that the Manly 
engine probably used fuel of about 58 octane 
number, as compared with fuels of 70-80 
octane number used on modern small aero- 
engines. There is no information on the 
reliability of the Manly engine, but it must 
have been poor. 

The main effort of engine designers has 
been concentrated on engines of ever-increas- 
ing power and on the problem of maintaining 
power at height. The present weight of 1 lb 
per horsepower for large engines is com- 
mendable, in view of the complexity of the 
engine with its supercharger, variable-pitch 
propeller and drives to accessories of all 
kinds. The improvements would not have 
been possible in the absence of improved 
fuels, which allowed high cylinder pressures 
to be used. Equally important contributions 
were made by the new alloys, both ferrous 
and non-ferrous. Improvements in specific 
fuel consumption of the piston engine have 
not been so spectacular. The specific con- 
sumption of the modern engine is about 20 
per cent below that of the early engines. It 
must, however, be borne in mind that the 
requirement for low consumption conflicts 
with that for low weight to power ratio. 

Supercharging is so closely linked to the 
aero-engine that it is sometimes forgotten 
that the advantages of the principle were 
realised and used before flying was possible. 
In 1918 a Rateau type of blower was fitted by 
the General Electric Company to a Liberty 
engine, raising thé power from 230 h.p. to 
365 h.p., an increase of about 60 per cent 
Considerable problems at high temperature 
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were encountered in catering for exhaust 
temperatures of over 800 deg. Cent. 

Some of the earliest experiments on mech- 
anically driven superchargers were made 
on the Armstrong Siddeley ‘‘ Jaguar ”’ and the 
mechanically driven supercharger eventually 
became the standard type in Great Britain, 
being brought to its highest stage of develop- 
ment in the Rolls-Royce engines, notably in 
the “ Merlin ”’ series. 

The supercharger has not only enabled 
large increases in power at height to be 
obtained, but also greatly increased power. 
for take-off by making full use of improved 
fuels as they became available. A useful 
criterion of the efficiency of an aero-engine is 
the horsepower per cubic inch of piston dis- 
placement. Banks has pointed out, in his 
Clayton Lecture of 1951, that the horsepower 
per cubic inch has increased from 0-12 in 1909 
to 1-34 in 1950, an increase of eleven times. 

One of the most. difficult problems, in 
which the responsibility is shared by engine 
and airframe designers, is that of providing 
adequate cooling. This was a nightmare to 
the early designers. One solution to the 
problem was the ingenious rotary engine, 
which had little to recommend it apart from 
its cooler running at low air speeds and the 
fact that the rotary principle forced the 
engine designer to adopt a lightweight con- 
struction. The early air-cooled engines were 
in continuous trouble because of the low 
forward speed and the engine life was short. 

The problem has come up acutely on 
many subsequent occasions. The designers 
of the Supermarine and Gloster entrants for . 
the 1931 Schneider Trophy contest, in order 
to reduce drag, relied on surface cooling on 
the wings, body and floats. The cooling was 
still barely adequate and the view was 
expressed by a number of people that the 
speed of aircraft might be limited by the 
amount of cooling that- could be provided. 
Pye, in his “ Internal Combustion Engine,”’ 
in 1934, said : “‘ On the fastest aeroplanes the 
necessary dissipation of the waste heat from 
the power plant is within sight of placing a 
limit upon the maximum speed attainable.”’ 

The limit has not in fact yet been reached, 
although is has always seemed to be in sight. 
It must not be forgotten, however, that the 
Schneider Trophy engines in 1931 were giving 
a horsepower per cubic inch of piston dis- 
placement equal to that of engines brought 
into service in about 1943. The most critical 
conditions occur on full-throttle climbs, and 
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the engine designer has just been able to 
avoid trouble on modern piston-engined air- 
craft by improvements in cylinder design, 
improvement in liquid and air cooling 
installations and by substantial increases in 
the permissible operating temperatures for 
both air-cooled and liquid-cooled engine 
cylinders. 

I will now return to the aerodynamic 
problems involved in reaching and passing 
the speed of sound. 

The state of knowledge—or ignorance— 
of scientists in the years after the second 
world war, when serious attention began 
to be focused on transonic and supersonic 
flight, is shown by the curve in Fig. | of drag 
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FIG. 1-WIND DRAG THROUGH SPEED 
OF SOUND 
coefficient for an aeroplane with straight 
wings, plotted against Mach number, the 
speed divided by the speed of sound. At 
speeds up to 0-9 times the speed of sound 
the value was known fairly accurately from 
the results of experiments in flight and wind 
- tunnels. The part of the curve above 1-2 
times the speed of sound could be calculated 
fairly well from supersonic theory supported 
by wind tunnel tests. Between 0-9 and 1-2 
theory could do no more than give broad 
indications : no flight tests had been made, 
and wind tunnels could not be controlled to 
give steady conditions. The state of our 
ignorance in this region is indicated by the 
portions of broken lines in the curve of Fig. 1, 
and the gap between about 1-0 and 1-1, 
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FIG. 2—TOTAL DRAG AND THRUST OF 
CURRENT AIRCRAFT 

where the drag was-quite unknown. At best, 

it appeared that fhe drag coefficient round 

about the speed of sound would be at least 

six times that at low speeds. 

Within a few years experimental evidence 
had been obtained which enabled the gap 
to be filled in. This came from the flight 
testing of rocket-propelled models, particu- 
larly by the National Advisory Committee 
for Aeronautics in the United States. 
Additional evidence was provided from wind 
tunnels, in which the difficulty of controlling 
the flow of transonic speeds has been largely 
overcome during the past few years. 
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The picture as seen to-day is given in Fig. 2, 
where the drag and thrust curves of two 
hypothetical modern aeroplanes with equal 
wing areas are compared. The information 
Jacking in Fig. 1 has been filled in, and it is 
seen that the peak drag for a straight-winged 
aircraft is not so high as had been feared. 
The result in practice is that, although the 
changes in the air-flow pattern round an 
aeroplane flying through the speed of sound 
are considerable, they do not lead to 
impossible conditions cither in drag or 
control. The straight-winged experimental 
aeroplane ‘‘ XS-1°’ has made a number of 
flights in the United States at and near the 
speed of sound without undue difficulty. 

The drag curve for an aeroplane with the 
wings swept back 45 deg. is also given in 
Fig. 2. The maximum drag coefficient 
for a wing with 45 deg. sweepback is reached 
theoretically at a Mach number of 1-4 and 
in practice the speed for maximum drag 
coefficient is found to be close to the 
theoretical value. As compared with the 
straight-winged aircraft the drag starts to 
rise later, the peak drag coefficient is reduced 
to half and it occurs at a speed of about 
M=1-4 instead of M=1-1. The advantages 
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FiG. 3—PROFILE DRAG COMPONENTS OF 
STRAIGHT -WING AIRCRAFT 


of sweepback for speeds up to M=1-5 are 
evident. They are confirmed by flight tests 
up to the speed of M=1-1. Beyond M=1-5 
the swept wing has no advantage. 

The components that go to make up the 
profile drag are shown in Figs. 3 and 4 for 
straight-winged and swept-winged aircraft 
respectively. The preponderance of the 
wave drag of the wing is clear for both types 
and it is in reducing this that the greatest 
improvements are likely to be obtained. The 
wave drag is proportional to the square of 
the thickness of the wing and an intensive 
effort can be expected to reduce this, even 
at the expense of increased weight. The 
other components of drag will become more 
important as wing drag is reduced and there 
will be a reduction of the frontal area of the 
body and an increase in length as a further 
extension of the slimming process. 

The great aerodynamic advantage of the 
swept-back wing at transonic speeds, so 
clearly shown in Fig. 2, is, as so often happens 
in aeronautics, offset by serious disadvan- 
tages. The swept-back wing gives a higher 
stalling speed than the straight wing, and it 
is not a good structural shape. Thus, in a 
fair comparison the area and thickness of a 
swept-back wing should be greater than those 
of a straight wing. 

In Fig. 5 a forecast of what may be 
achieved in the near future is given, and 
the design factors already referred to are 
taken into account. The scale of drag coeffi- 
cient in this figure is double that of Figs. 1, 2 
and 3. Three hypothetical aircraft have been 
designed with very thin wings and with wing 
areas adjusted to give the same landing speed. 
The thickness of the straight wing is half that 
of the straight wing in Fig. 2, and the wave 
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drag has therefore been reduced to gp, 
quarter. The thickness of the swept-back 
wings has been reduced, but to a less extent 
The new comparison shows that the advan. 
tage of the aeroplane with 45 deg. sweep. 
back is confined to speeds below }/—].9 
The curve for 60 deg. sweep-back shows that 
this amount of sweep-back gives an advan. 
tage up to M=1-3. Beyond these sp:eds the 
straight wing shows to consideral ic aq. 
vantage. 

In Fig. 5 two thrust curves are shown 
corresponding to present thrusts (ci rve 4) 
and those which might be expected in the 
future (curve B). With the lower thi ust the 
advantage of sweepback is seen. With 60 deg, 
sweepback the top speed can be incre ised by 
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about 20 per cent. With the thrust given 
by the higher curve the straight wing has an 
overwhelming advantage. In fact, the thrust 
curve at high speeds is almost parallel to the 
drag curve and it would seem that once the 
difficulties of overcoming the peak drag have 
been surmounted small increases in thrust 
may produce large increases in speed. 
Whether this will lead to some new type of 
longitudinal instability in the future is an 
interesting speculation which I have not time 
to go into. 

A still higher thrust for a given size and 
weight of power plant can be obtained from a 
rocket motor, which has a much higher con. 
sumption than the turbo-jet, arising in part 
from the fact that the oxygen for the rocket 
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Wings swept back 0 deg., 45 deg. and 60 deg. at 
40,000 ft. ; equal landing speeds 
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has to be carried in the aircraft instead of 
being taken from the air. These developments 
of high thrust, both for the turbo-jet and the 
rocket motor, form a new stage in aero- 
nautics which may have far-reaching results 
in the future. It will not be long before it is 
possible to design aircraft, in the first place 
purely experimental, in which the engine 
thrust is greater than the weight of the air- 
craft. In a way this will bridge the gap 
between the aircraft and the projectile. 
This new development opens up the possi- 
bility of taking off and landing vertically: 
Aircraft designed for this would be very 
different from present types in which the 
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vision of adequate lift from the wings for 
take-off and landing dominates the design. 
The method of operation of these aircraft 
night well be revolutionary. 

The advantages of getting rid of the pilot 
and so making a smaller aircraft are obvious, 
and recent developments in radio and instru- 
ments have provided a number of different 
methods of guiding a weapon to the target. 
The question as to what accuracy can be 
obtained can only be settled by experiments. 
These experiments will determine at what 
stage and to what extent the human pilot will 
be replaced by automatic controls. The 
results will have an outstanding influence on 
military plans of the future and it is certain 
that, whether the pilot is retained or not, 
methods of warfare in the air will be revolu- 
tionised during the next twenty years. 

The development of new materials is an 
important subject which I can only refer to 
briefly. Titanium opens up great possi- 
bilities, not only as a material with good 
structural properties at moderately high 
temperatures, but even as a structural 
material in its own right. It has great 
potentialities both in aircraft structures and 
engines. 

At the present time serious trouble is 
beginning to arise through vibration of highly 
stressed materials in aircraft structures, but 
this can only be a temporary setback, which 
will be overcome as a better understanding of 
the crystalline structure of metals is obtained. 
Developments in non-metallic materials, such 
as plastics, for structural use and synthetic 
lubricants capable of working at higher 
temperatures in jet engines, may be expected 
to play an important part in future designs. 

As long as aircraft were flying at speeds 
at which the compressibility of the air had 
little effect, the effort made to reduce drag 
not only enabled higher speeds, but also 
longer ranges to be obtained. Thus the 
military aim of high speed met the civil 
economic need of long range. 

The parting of the ways has now been 
reached. The speeds of almost all types of 
military aircraft are so high that the main 
problems are ones of compressibility and the 
military interest is no longer focused on 
the problems of drag at subsonic speeds. 
Those responsible for the development of 
civil aircraft will no longer be able to rely, 
as they have done in the past, on picking 
up the crumbs that fall from the rich military 
man’s table. If civil aircraft are to improve 
they will only do so if their importance, in 
their own right, is recognised and research 
and development adequate for their needs 
are put in hand. ° 

Aeronautical engineers and operators differ 
widely in their views on the types of aircraft 
needed for long-range transport. Many 
believe that there would be an important use 
for aircraft with a range of 12,000 miles if 
they couid be provided, in addition to the 
many aircraft needed with shorter ranges. 

Such aircraft could travel non-stop from 
Great Britain to Australia, or indeed between 
any two places on the earth’s surface. The job 
of the scientist and engineer is to look into the 
possibility of designing such aircraft and that 
of the aircraft designer to produce them to 
meet the demand or, as has happened so often 
in the past, to anticipate it. 

The speeds of civil aircraft are likely to 
be kept well below that of sound for many 
years to come, not only to ensure economy, 
but also to give comfort to the passengers. 
The main problem facing the designer of civil 
aircraft therefore is that of improving the 
economy at subsonic speeds. 

In 1929 Melvill Jones, in a lecture to the 
Royal ‘Aeronautical Society, showed that, in 
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spite of all that had been done to improve 
aerodynamic shapes, there was still a great 
deal of energy being wasted through the 
break-away of flow that occurred on wings, 
fuselages and nacelles. He showed that the 
profile drag was three times that necessary 
to overcome the skin friction drag and 
suggested that careful attention’ to design 
should enable large commercial aircraft to 
fly at the same speed with much less power, 
which eventually might be as low as one- 
third of the existing power. Melvill Jones 
was cautious in his predictions and did not 
suggest that this saving in drag could be 
achieved quickly. He said: 
suggested that it is easy to design a stream- 
line aeroplane which w'll also be a practicable 
machine, but the immense saving in power, 
and therefore fuel consumption, which would 
apparently follow such a step, forces me to 
the belief that design will evolve steadily in 
this direction and that the ultimate aeroplane 
will be as well streamlined on the whole of its 
external surfaces as, say, the bottom of a 
racing yacht or the externals of an albatross. 
I am fortified in this belief by surveying the 
animal kingdom. Those birds and fishes 
which depend on speed for their existence 
have long since solved the problem. The com- 
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promise with structural difficulty was no 
doubt as difficult for them as for us, but it has 
ended in the complete triumph of the external 
form. We can only hope that it will not take 
us as long to reach this point as, if we are to 
believe the comparative anatomists, it took 
them.” In the discussion on this lecture the 
aircraft designers clearly regarded the 
objective as something to aim for, but 
unlikely to be achieved. It was, however, 
fully achieved in about twenty years. E. J. 
Richards, in his paper on “A Review of 
Aerodynamic Cleanness,”’ in 1950 showed 
how, mainly by improved streamlining, 
profile drag has been reduced until it is 
almost entirely due to skin friction. 

Further improvements can only be 
obtained by controlling the boundary layer 
itself and preventing turbulent flow from 
developing. There are two methods of doing 
this. The first is by the use of distributed 
suction applied over the greater part of the 
exposed surface of an aeroplane and the 
second by suction at slots distributed along 
the wing and body. It is likely that a com- 
bination of both methods of suction will be 
necessary to give the best results. 

The improvements that can be obtained, 
theoretically, by the use of boundary layer 
control are colossal. The profile drag conld 
be reduced to about one-tenth of that of 
contemporary aircraft. -In order to get this 
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reduction the aircraft surfaces would have 
to be made to great precision and many 
difficult structural and mechanical problems 
would have to be solved both for distributed 
suction and suction through slots. One 
difficulty is that of avoiding small irregu- 
larities on the leading edges, where the flow 
is particularly sensitive to small disturbances. 
It is known from practical experience how 
the flies picked up on the leading edges of 
wings can cause a breakdown of laminar 
flow, and the elimination of this trouble may 
be one of the most difficult problems to face. 

What would be the effect on aircraft design 
of achieving even a reduction of profile drag 
to one-fifth ? In order to achieve economical 
flight it would be necessary to obtain a 
corresponding reduction of induced drag. 
This introduces a new factor in aircraft 
design. In the past a steady reduction of 
profile drag has been accompanied by a 
reduction in induced drag in spite of increases 
in wing loading. The reason for this is that 
the effect of steady increases of cruising speed 
has offset the increase in wing loading. 

The new factor in design is introduced by 
the limitation of the cruising speeds of civil 
aircraft caused by the need to avoid com- 
pressibility troubles, a point to which I have 
already referred. It seems likely that cruising 
speeds will settle down at a speed between 
0-7 and 0-8 times that of sound. Assuming 
that the long-range civil aircraft is designed 
to fly at a speed equal to or slightly greater 
than the speed for minimum drag, it is found 
that the reduction in induced drag required 
for the laminar-flow aeroplane can only be 
obtained by increasing the aspect ratio or 
wing area. In Fig. 6 the values of aspect 
ratio and wing loading necessary to give the 
best range at heights of 35,000ft and 40,000ft 
are plotted for two aircraft. The first is a 
modern airliner, based on the ‘ Comet,” 
probably the cleanest modern aeroplane. 
The second is a future airliner with a profile 
drag coefficient of one-fifth of that of the 
‘Comet.’ The actual combination of aspect 
ratio and wing loading to be used will depend 
on several factors other than aerodynazic 
ones, such as the increase in structure weight 
with aspect ratio and the deterioration in 
take-off with reductions in total engine power 
required for the laminar-flow aeroplane. As 
Fig. 6 is based on aerodynamic functions 
only, it cannot take account of these factors, 
and this has tended to give larger wing 
loadings for the modern airliner than are 
generally the best for all-round qualities. 
The reductions in optimum wing loading 
resulting from reductions in profile drag are 
remarkable. They indicate a trend of design 
which in some way will make the designer’s 
path easier and enable the passenger to be 
provided with more roomy accommodation 
than that available to-day in many airliners. 

Estimates, based on present scanty know- 
ledge of the best constructional and mech- 
anical methods of achieving laminar flow, 
show that, when full allowance has been 
made for the increased structure weight, 
ranges of the order of 12,000 miles should be 
achieved. 

I should not leave the problem of the long- 
range aeroplane without some reference to 
the possibilities of nuclear propulsion. The 
design of an aeroplane with a nuclear power 
plant is said to be in hand in the United 
States. But at present the weight of such a 
plant with the shielding devices necessary to 
protect the crew and passengers is so high 
that the weight of the aircraft would need 
to be something like 500,000 lb. I should be 
surprised if a successful aeroplane of this kind 
is achieved within the next fifteen years. 

Would the development of nuclear power 
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plants make the use of boundary layer control 
less important ? As far as the achievement 
of long range is concerned, further reductions 
in drag would not be important. But any 
reduction in drag would result in a power 
plant of longer life and the aim of the 
scientists should be to do everything possible 
to reduce the squandering of the sources of 
energy that are being used up so rapidly by 
modern man. 

The flying boat, in my view, will play a 
great part in civil aviation in the future. The 
construction of larger and larger costly land 
aerodromes, using valuable land that would 
otherwise be available for agriculture and 
industrial use, must surely be found to be 
too great a price to pay for the convenience 


of civil aviation. There is a possible solution . 


to the problem in military aircraft by the use 
of excess power, but this solution is not likely 
to be practicable or acceptable for civil air- 
craft for a long time to come. Flying boats, 
using water aerodromes of less cost than Jand 
aerodromes and interfering with other ameni- 
ties far less, must surely provide the ultimate 
solution. 

A few years ago the efficiency of the flying 
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boat as a flying machine was only equal to 
that of a large landplane at very large sizes 
—at weights of about 300,000 lb or greater. 
Regent developments, first in the design of 
hulls with a much smaller beam in relation 
to their length, and secondly, in the use of 
turbo-jets, have put the flying boat in a more 
favourable position. To-day a flying boat 
could be designed, at a weight of about 
100,000 Ib, as efficient as a landplane of the 
same weight. I see, then, the flying boat. as 
a formidable competitor to the landplane as 
the long-range transport of the future. It 
may be that the lightly loaded flying wing 


seaplane put forward by Roxbee Cox and | 


Coombes as long ago as 1935 may provide 
one of the solutions to long-range transport. 

I should not close without saying a few 
words about helicopters, with their great 
potentialities for short-distance travel. The 
development of helicopters, even in the 
United States, where a large effort has been 
devoted to them, has been disappointingly 
slow. The ultimate solution to the helicopter 
problem may be one of the various forms of 
jet propulsion, although there remain many 
problems to be solved in this field. 


British Locomotive Performance and 


Efficiency Tests 


By O. S. NOCK, B.Sc., M.1.C.E., M.I.Mech.E. 
No. I 


In pursuing the policy of subjecting modern locomotive classes to full-dress thermo- 
dynamic trials on one or other of the stationary testing plants, and of relating the 
results to the traffic capacity of the locomotives over a wide range of duties, the 
Railway Executive has published the first three of a series of bulletins* in which tests 
are reported on a Western Region “ Hall,” a London Midland Class “ 4” 2-6-0, 


and an Eastern and North-Eastern *‘ Bl’ 


’ 4-6-0 locomotive. 


In this article, and a 


succeeding one, the author reviews these bulletins and analyses some of the more 


important results. 


MPORTANT developments in locomotive 

testing practice have taken place in Great 
Britain during recent years. The former 
L.M.S, and L.N.E. Railways jointly sponsored 
the construction of the new testing station at 
Rugby; the L.M.S. built the unique mobile 
testing plant, while the principle of controlled 
road tests at constant evaporation was being 
‘worked out on the Great Western Railway. 
Since nationalisation these tools of research 
and testing have taken their natural places 
in an integrated policy drawn up by the 
Locomotive Testing Committee of the Railway 
Executive under the chairmanship of Mr. E. 8. 
Cox, Executive Officer (Design), and working 
under the direction of Mr. R. A. Riddles, 
member of the Railway Executive responsible 
for mechanical and electrical engineering. 
The working of the mobile testing plant has 
already been described in THE ENGINEER for 
October 20, 1950, and reference was made to 
work in progress on the stationary plants at 
Rugby and Swindon in an article in the issue 
of May 25, 1951, when some test results with 
the “‘ Britannia ”’ class “‘ Pacific ’’ engines were 
described. Now, the Railway Executive has 
published full reports of tests on three selected 
types of locomotive, and the results, no less 
than the method of testing and the concise 
way in which the data are presented will be of 
intense interest to locomotive engineers. The 
Bulletins 1, 2 and 3, which have been pub- 
lished, cover “ full dress ’’ trials with a Western 
Region ‘‘ Hall” class mixed traffic 4-6-0, 


* Performance ard Efficiency Tests with Exhaust 
Steam Injector: W.R. “Hall” Class, Two-Cylinder, 
46-0 Mized Traffic Locomotive, price 10s. net; Per- 
formance and Efficiency Tests with Exhaust Steam 
Injector: E. and N.E.R. “ B.1” Class, Two-Cylinder, 
4-6-0 Mixed Traffic Locomotive, price 10s. net; Per- 
formance and Efficiency Tests with Live Steam Injector : 
L.M.R. Class “ 4,” Two-Cylinder, 2-6-0 Mized Traffic 
Locomotive, price 10s. net. Obtainable from Publicity 
Officer, Railway Executive, 222, Marylebone Road, 
London, N.W.1. 





an Eastern and North-Eastern Region ‘“ Bl” 
class mixed traffic 46-0, and a London Midland 
Region Class ‘‘ 4” 2-6—0 mixed traffic engine. 
Each locomotive was put through a series 
of runs at constant rates of steam production, 
on one or other of the stationary testing plants, 
and these runs were afterwards verified by road 
dynamometer car tests on which the rate of 
steam production was kept constant, even 
though speed varied considerably due to the 
rise and fall of the line concerned. It will be 
appreciated that such tests provide a means of 
accurate comparison of the performance of one 
locomotive with that of another on a common 
basis, but in presentation of the results the 
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securing a reduction in fuel CONSUMption 
Other graphs are concerned more parti é 


with the thermal efficiency of the locomotiy 
themselves, and may well indicate points w “y 
changes in design would be beneficial. 4 
tion of graphs from these first three bulletip, 


has been made, but while there is an gj 
irresistible desire to compare, at «nce, th 
performance of such equal-powered :gingg & 
the “Hall” and the “BI,” the Railway 
Executive promises a further bulletin in whig, 
a critical comparison will be made of te 
results from certain individual engi:ies, gn 
until this is issued further comments must }, 
largely withheld. 

The three locomotives which are th: Subject 
of these first bulletins were all in good cunditioy 
though not all were tested in the exict sta, 
in which they were taken out of ordinary trafj, 
The treatment given may be summarised 
in the table below. 

Before test results such as the { ‘lowing 
can be put to the practical value of determining 
train schedules and loadings with any pcrticul,; 
class of locomotive, similar tests will need to by 
carried out with units in the most rui-dow, 
condition in which they would be accepted fo 
traffic. This point is of particular importang 
in the case of general utility classes such as tho 
now under consideration, which are en:ploye; 
for the most part in common user service, jj 
these engines were tested on two or mor 
grades of coal, as under : 
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Grade | value as 
Colliery and Used on | received, 
per lb 
Markham ...| Grade 1,| “ Hall” ... | 14,330 
| Welsh } 
Blidworth ...| Grade 2,| “Hall,” “Bi,"|_ 12,500 
Hard | L.M. Class “4” 
South Kirkby; Grade 1, | “ Bl” 13,800 
Hard 
Bedwas ...| Grade 2,| L.M.Clase“4” | 14,050 
Welsh 
Lilleshall ...| Grade 2, | L.M. Class “ 4” 12,660 
| Hard 








Markham is a first-class soft Welsh coal, 
highly favoured for crack Western Region 
express workings, and South Kirkby is an 
equally good hard coal, graded 1A, and relied 
upon to give efficiency in the longest through 
locomotive workings (up to 400 miles) with 
reasonable certainty. It was used throughout 
the express engine tests in the 1948 interchange 
trials. Blidworth is a grade 2B hard coal 
which has been chosen as a standard on which 
all locomotives selected for tests will be run at 
some time. Bedwas and Lilleshall are grade 2 
coals of the quality that. might be expected 
in general utility service of the kind for which 
the L.M. Region Class “‘ 4 ’’ 2-6-0 was designed. 


























Conditions of L tives Tested 
Engine Mileage run since Remarks 
construction 

| 

W.R., No. 7916, ‘‘ Hall ” class...| 22,000 | No piston and valve examination since construction. Had an 
| been in shops for repairs 

E. and N.E., 61353, Class “ B1 "| 46,000 Prepared for test at Darlington. Tyres turned to correct 
| profile ; axleb diti d and given correct clear. 
ances ; new piston and valve rings fitted 

L.M., 43094, Class “‘ 4” 6,000 No piston and valve examination since construction. Had not 
| been in shops for repairs 
| 





practical aspect of the tests from the view- 
point of the operating departments figure 
prominently. This was a feature of Great 
Western locomotive testing at Swindon to 
which reference was made in an article on the 
* Castle’ class engines in THE ENGINEER of 
April 20, 1951. By this method the speed for 
minimum coal consumption and maximum 
efficiency can be deduced for any load, working 
over any gradient experienced on the line. 
Such graphs are likely to prove of the utmost 
value when train loadings and scheduled times 
are systematically examined with a view to 


The ‘‘ Hall’’ and the London Midland Class 
‘“*4” 2-6-0 were tested at Swindon, and before 
the trials proper some preliminary runs were 
made. In the case of the “ Hall,” which was 


one of the latest of its class, distinguished by a 


larger superheater, some adjustments were 
made to the draught arrangements.  Trests 
previously carried out with ‘‘Castle’’ class 
locomotives having a higher degree of superheat 
had shown the desirability of such modifica- 
tions, and as the “ Halls’ having higher super- 
heat were originally provided with the same 
draught arrangements as on earlier engines of 
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opportunity was taken to experiment 
“ aera modified proportions. Ulti- 
mately the blast pipe orifice was reduced from 
spin to 5}in diameter, the taper of the chimney 
was reduced to 1 in 14, and the length from 
choke to top was increased to 2ft 4in to secure 
q more eflicient ejection. The London Midland 
Class 4’ chosen for test was one with a single 
chimney, and initial tests showed that the 


steaming capacity of the boiler was so severely - 


limited by the designed draught arrangements 
that it was impossible to produce continuously 
more than 9000 lb of steam per hour. Without 
altering the diameter of the blast pipe orifice, 
which is fin, a special liner was fitted within 
the existing chimney, which reduced the choke 
diameter of the chimney from Ift 2}in to 
/ft 0jin and made the taper of the sides 1 in 14. 
With this very simple modification an astonish- 
ing improvement in steaming was effected, 
and against the original maximum of 9000 Ib 
yer hour it was found possible to sustain a rate 
of 17,000 1b per hour for the stipulated test 
period on each of the three coals fired. These 
preliminary tests are enough to show the value 
of the procedure now in use on British Railways, 
and to indicate its ultimate value to the motive 
power st ud as a whole. 


STATIONARY TEST PLANT PROCEDURE 


In contrast to previous practice on locomotive 
testing plants in which maintenance of constant 
speed was the basis, the modern method 
developed on the Swindon plant has as its 
basis constant rates of combustion and evapora- 
tion over relatively long periods, and the 
measurement of coal and water rates during 
such tests is by what is termed the ‘‘ summation 
of increments’? method. The procedure is 
first to establish the combustion rate during a 
period of constant speed, after which a series 
of tests are made over the whole range of work- 
ing speeds, maintaining a constant rate of 
evaporation with the aid of a special instrument 
which gives an indication of the rate of steam 
exhausting. Coal is placed at the disposal of 


at this value. 
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the fireman in equal increments, the weight of 
such increments being chosen so that it fequires 
about five to seven minutes for its consumption. 
The time is taken at the moment the fireman 
finishes one increment and is given another, 
and the water injected up to this moment is 
also measured, so that as the test progresses 
a graph can be plotted of coal fired and water 
injected against the time elapsed. The validity 
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measuring the pressure differential across it, 
though in actual practice it is necessary to 
measure only the pressure below the orifice. 
This is done by balancing the pressure below 
the orifice with air pressure, and measuring 
the air pressure by sensitive manometers, one 
of which is located on the control table. With 
the movable pointer of this instrument set to 
indicate the mean value of the flow indication 





FIG. 2—ENGINE NO. 7916 STARTING CONTROLLED ROAD TEST 


of the test is shown when it is possible to draw 
fair straight lines through the points on this 
graph, covering at least the stipulated test 
period. The slopes of these lines establish the 
coal and water rates, and as a check the 
water/coal ratio, reckoned at the end of each 
increment, is also plotted. 

When the water and coal rates appear firmly 
established the mean value of the exhaust 
flow indication can be ascertained, for guidance 


during the variable speed trials, and a movable 


pointer on the scale of this instrument is set 
This instrument, for indication 
of the rate of steam exhausting, employs the 
blast pipe orifice as a metering device by 











the speed of the locomotive can then be varied, 
by altering the cut-off, in steps of about 
5 m.p.-h. The cut-off is noted at each step, 
and several indicator cards are taken. Great 
care is, of course, necessary to observe that 
cards are taken only when the exhaust steam 
flow indication is exactly opposite to the preset 
pointer. It will thus be realised that, in a 
few steps of speed, a wide range of working 
conditions can be covered. In the meantime, 
the ‘‘summation of increments” graphs are 
continued, and these must be shown to follow 
straight line extensions of the graphs made in 
the first stages of the test when the coal and 
water rates were established at constant speed. 
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Fic. 1—CONTROLLED ROAD TESTS WITH 


**HALL’’ LOCOMOTIVE 
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A very interesting and important fact 
determined during these tests at Swindon is 
that the combustion-steam-air cycle of the 
boiler is found to function irrespective of engine 
working conditions. 

By this method, in one variable speed test 
the dual relationship of coal and steam, steam 
and power can be established over a wide work- 
ing range, and by repeating the procedure at 
other rates of evaporation the whole of the 
working range of the locomotive may be 
covered. With the ‘‘ Hall” class engine, for 
example, tests were made at rates varying 
between 8000lb and 23,000lb of steam per 
hour; on the stationary testing plant the test 
period proper was approximately ninety 
minutes on an average, and it was not less than 
sixty minutes at the highest rates of evapora- 
tion. The arrangements at Rugby, under 
which the “Bl ”’ 4-6-0 locomotive was tested, 
were similar, except that the engine was not at 
any time indicated. This latter part of the 
testing of this engine is to be done later. 


CoNTROLLED Roap TEstTs 


The system of controlled road testing, as 
developed at Swindon, provides a means of 
verifying and amplifying tests obtained on the 
stationary testing plant. Again the rate of 
evaporation is maintained constant during any 
particular test, and data covering variations 
in speed are provided by the fluctuations in 
speed due to the rise and fall of the road. The 
tests with the Western Region dynamometer 
car were conducted between Wantage Road and 
Filton Junction, -while those of the -‘‘ Bl” 
engine were conducted with the London 
Midland No. 1 dynamometer car over that 
favourite northern testing route, the Settle and 
Carlisle line of the former Midland Railway. 
The coal and water rates are established by the 
“summation of increménts-’’ method suitably 
adapted to road testing, and the steam flow 
indicator: equipment is also used. For road 
testing one special manometer is fitted in the cab 
for the driver; there are visual and recording 
manometers in the dynamometer car, and on 
the Western Region tests, on which the engines 
concerned were indicated, an additional mano- 
meter is fitted in the indicator shelter on the 
front of the locomotive. Control is left entirely 
in the hands of the driver who, with full or 


Leading Dimensions of Locomotives Tested 
— ———_——————_— oe. 
Rite ...5 ke 5 ee” a ). “ee 
2-6-0 | 














only), tons | 


Cylinders, diameter and| 18} 30 | 174 x 26 | 20x 26 
stroke, inches 

Coupled wheel diameter| _6ft 5ft 3in | 6ft 2in 

Total heating surface,| 2032-5 1452, | 2005 
square feet | 

Grate area, square feet) 27-07 | 23 | 27-9 

Boiler pressure, pounds) 225 | 225 225 

r square inch } | 
Adhesion weight, tons... 574 | 48} 524 
Total weight (engine 75¢ | 59 71 


partial opening of the regulator as will be 
decided upon previously, adjusts the cut-off 
so that whatever the speed the steam flow indi- 
cation is kept at a preset mark on the mano- 
meter. This working is under constant sur- 
veillance from the dynamometer car, and as 
usual there is telephonic communication 
between the car and its observer in the loco- 
motive cab. 

The rate of coal consumption is recorded in a 
similar manner to that used in the stationary 
tests. During the actual test run the fireman 
takes coal from a partitioned part of the 
shovelling plate of the tender into which the 
coal increments are tipped as required from 
previously weighed bags. The observer in the 
cab signals this operation to the dynamometer 
car, where the time is noted, and the feed water 
injected up to that moment is read from a water 
meter. The graphs representing coal and water 
are drawn as the test progresses, and the 
straight lines through the points establish the 
validity of the test and provide the basis upon 
which the whole run is considered. As on the 
stationary tests indicator diagrams are taken 
only when the flow indications on the mano- 
meter are exactly level with the preset mark. 
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Portions of three such controlled road tests 
are shown diagrammatically herewith, and in 
the succeeding article. For ready reference 
the leading dimensions of the three loco- 
motives are given in the table on this page. 

The run with the “ Hall ” class engine, Fig. 1, 
is at the particular rate of evaporation which 
tests on the stationary plant have shown to 
give approximately the most economical coal 
consumption. The steam rate to the cylinders 
was 14,300 1b per hour, and coal consumption 
57-6 lb per square foot of grate area per hour. 
It will be seen that the steam rate was main- 
tained between close limits, and this entailed 
frequent changes in the cut-off, although 
gradients are relatively even over lengthy 
stretches of this road. A point that will imme- 
diately strike those who are familiar with the 
day-to-day working of the standard Western 
Region .two-cylinder engines is the unusually 
short. percentage of cut-off used during much 
of this test. It had been decided previously, 
however, that a full regulator opening should 
be maintained throughout this test, and the 
cut-off had therefore to be shortened accord- 
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ingly, to adhere to the evaporation rate 
stipulated. In ordinary service it is rare to gee 
engines of this class, or of the Churchward 
express passenger ‘‘ Saint ” class from which jt 
was derived, run with less than 20 per cen; 
cut-off ; lower power requirements are met } 

use of a partially closed regulator. The ‘“ Hajj» 
class engine operated satisfactorily on cut-off, 
down to 10 per cent, but, as the bulletin 
mentions, a two-cylinder engine operates morg 
easily from a mechanical point of view on 4 
longer cut-off and partly opened regulator, 
and it has now been established by tests that 
no sacrifice in economy is being made by follow. 
ing this practice. Referring to graphs of 
performance which we shall discuss later, 
although these all relate to full regulator work. 
ing, the bulletin states that, with train loads 
less than those requiring full regulator and 9 
per cent cut-off similar results as regards coql 
consumption, both per drawbar horsepower- hout 
and per ton-mile, can be expected by partial 
regulator working with longer cut-off. This will 
be of considerable interest to those who have 
studied footplate work in ordinary service. 


(To be continued) 


A Waste Heat Recovery Installation 


HE recently built spinning and knitting 

mills of R. Pasold and Co., Ltd., at Langley, 
in Buckinghamshire, are at present being 
extended and the new building will house the 
fabric store, the engineering section, the winding 
and knitting departments, and dyehouse. The 
area of the original mill is 130,000 square feet 
and that of the newly erected knitting depart- 
ment is 25,500 square feet. We recently were 
able to pay a visit to the mill to inspect the 
extension and also the power and heating plant 
which has been installed and which has been 
designed to give a high overall thermal efficiency 
when meeting the service demands of the mill. 

The mill, which is equipped with modern 
American, Swiss, German, and British machines, 
forms a complete unit, the raw material is spun 
into yarn which passes through certain winding 
operations before being forwarded to the 
knitting department. Lengths of tubular 
knitted material are dyed and finished and then 
are ready for cutting to pattern before being 
made up into garments. 

Roofing of bell vault design has been adopted 
throughout, and over the factory area north, 
light barrel pattern has been built having a span 
of 58ft 6in a chord of 30ft 4in and a height to 
the valley beam of 12ft. Ordinary barrel 
pattern roof has been used over the canteen, 
dye-house and boiler-house, the latter having 
a span of 52ft by a chord of 40ft and a valley 
beam height of 16ft. Reinforced concrete, 24in 


thick, forms the roofing, which is insulated 
externally by vermiculite covered with roofing 
felt. 

In the existing mill the space heating is by 
means of unit heaters using high-temperature 
water at 125lb per square inch, but in the 
extension a floor panel heating system has been 
installed. This has several advantages, in that 
it presents no obstructions to the disposition 
of machines and does not cause dust, while the 
warmed floor retains a considerable amount of 
heat when the mill is shut down, so that the 
machines are started easily, no delay being 
occasioned by the need of a warming-up period, 
Humidity control is exercised and fans either 
supply or exhaust air according to requirements, 

A new power-house has been built and this 
houses the high-temperature water heating 
lant and the waste heat recovery plant, which 

ave been designed and installed by Sulzer 
Brothers (London), Ltd. A _ diesel-electric 
generating plant has been installed, which will 
be used during the winter months from October 
to May, and the waste heat recovery scheme is 
designed to make full use of the heat recoverable 
from the engine cooling water and exhaust 
gases. The waste heat recovery plant is com- 
bined with the floor heating installation, which 
is the system adopted for warming the winding 
machine room, the fabric store, the engineering 
section, and the knitting department, all of 
which are housed in the extension building. 





BOILER ROOM FOR SPINNING AND KNITTING MILL 
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DIAGRAMMATIC ARRANGEMENT OF WASTE 


WithinJa floor area of approximately 25,500 
square feet a floor panel heating system uses 
about 19,000ft of jin nominal bore special 
bending steel tubing, the serpentine coils being 
spaced at 15in centres with length of span 
arranged to suit the layout of the floor. 

The diesel engine installed has been supplied 
by Mirrlees, Bickerton and Day, Ltd., and is a 
Mark J.8 engine, naturally aspirated, having 
eight cylinders in line of 9#in bore by 10}in 
stroke, and developing 420 b.h.p. at 600 r.p.m. 
At full load the rated fuel consumption is 
0-365 lb per b.h.p./hour. There is a cast iron 
one-piece bed-plate and sump and the cylinder 
housing, which includes the upper part of the 
crankcase, is of monobloc construction in cast 
iron. The close-grain cast iron cylinder 
heads carry two inlet and two exhaust valves, 
a starting non-return valve, a cylinder relief 
valve, and a centrally spaced fuel injector. 
The light alloy piston, with a combustion 
chamber formed in the crown, has three com- 
pression and one scraper ring above the floating 
gudgeon pin and one scraper ring below, while 
the hardened and tempered H-section forged 
steel connecting-rod has a white metal lined 
big end bearing and a smallend bearing of 
phosphor-bronze. Chrome-hardened cast iron 
cylinder liners are fitted and the forged 40/50- 
ton steel crankshaft is carried in seven white 
metal lined steel shell bearings. The camshaft 
is of high-tensile steel with cam sleeves of 
“Monikrom”’ and carried in detachable 
phosphor-bronze bearings. 

A small compressor supplies the necessary 
starting air, which is stored in a receiver of 
5 cubie feet capacity, and a fuel transfer pump 
of 600 gallons per hour capacity supplies the 
300-gallon daily service tank from the main 
storage tanks, which have a total capacity of 
10,000 gallons. A streamline filter is incor- 
porated in the lubricating oil circuit, which also 
includes a cooler. The engine is direct coupled 
to a Brush three-phase, 50 c/s 400V alter- 
nator rated at 293kW at 0-9 power factor and to 
a small d.c.generator. ‘ 


HEaTING PLANT 


In our line drawing, reproduced herewith, we 
show a diagrammatic arrangement of the diesel 
engine cooling and panel heating system, which 
operates on a closed circuit. Taking the engine 
as a starting point, the cooling water enters the 
water jacket-at 140 deg. Fah, and, after being 
circulated by a belt-driven centrifugal pump, 
passes through a “ Spanner Swirlyflo ’’ waste 
heat boiler and silencer, which is capable of 
recovering 304,000 B.Th.U. per hour from the 
exhaust, gas of the diesel engine when running 
at three-quarter load. Leaving the waste heat 
boiler at 160 deg. Fah., the water is at a higher 
temperature than the maximum permitted for 
the floor heating system, so it is led to an auto- 
matic three-way mixing valve, where the 
temperature is reduced to about 110 deg. Fah. 
by mixing it with return water at 90 deg. Fah. 
The water is circulated at 110 deg. Fah. by 
pumps through the floor heating panels and 
returns with the temperature reduced to about 


90 deg. Fah. Any water at 160 deg. Fah. from 
the waste heat boiler in excess of requirements 
for heating is by-passed to a ‘‘Spanner ”’ water- 
to-water heat exchanger, to which the return 
water is also led, and should the final tempera- 
ture of the water exceed 140 deg. Fah., the 
maximum temperature for entering the engine 
cooling circuit, then the necessary amount of 
cold water is added through an automatic valve. 

The diesel engine can be run irrespective of 
whether the floor heating system is in operation 
or not, and the engine jacket cooling water is 
passed direct from the waste heat boiler to the 
** Spanner ’’ heat exchanger, which is capable 
of cooling 4400 gallons of water per hour from 
160 deg. Fah. to 140 deg. Fah. when passing 
5000 gallons of raw water at 60 deg. Fah. 
Heating of the mill is not solely dependent on 
the waste heat recovery system, and when the 
diesel engine is shut down the return heating 
water is passed through a high-temperature 
water heat exchanger, having an output of 
1,300,000 B.Th.U. per hour, in which primary 
water from the boiler plant, ranging in tempera- 
ture from 280 deg. to 340 deg. Fah., raises the 
secondary water temperature from 90 deg. to 
105 deg. Fah. It will be noted from the drawing 
that, if necessary, the return water can be passed 
through the lubricating oil cooler by means of 
special interlocked three-way valves. Two 
Sulzer pumps, each driven by a 3 h.p. electric 
motor at 1450 r.p:m. and capable of handling 
76 gallons per minute, against a head of 48ft., 
circulate the floor panel heating water at con- 


HEAT RECOVERY INSTALLATION 


stant speed to maintain a floor temperature of 
82 deg. Fah. under the worst conditions. 

As mentioned previously, the floor heating 
system can be operated by passing the water 
through a heat exchanger which is supplied with 
primary water from the boiler plant, and this con- 
sists of two economic boilers for high-pressure 
hot water, supplied by Edwin Danks and Co. 
(Oldbury), Ltd. The boilers are 15ft 6in long by 
8ft 9in diameter and are designed for a working 
pressure of 125 lb per square inch, each having 
an estimated output of 8 million B.Th.U. per 
hour when mechanically fired with a chain- 
grate stoker using Northumberland nutty slack 
having a calorific value of 12,000 B.Th.U. per 
pound and working in conjunction with both 
forced and induced draught. Feed water is 
supplied by a Worthington-Simpson pump, 
which is rated to supply 2000 lb of water per 
hour against a discharge pressure of 150 lb per 
square inch. The high-temperature water is 
required for process work and in the dyehouse, 
where the dye liquor is heated in tanks and 
where the high-pressure hot water system, by 
indirect heat, can raise 900 gallons of dye to 
the required temperature in fifteen minutes. 
Two Sulzer high-temperature water pumps, each 
driven at 1450 r.p.m. by a 15 h.p. electric motor 
and capable of handling 306 gallons per minute 
against a head of 77ft, circulate the water, 
which operates in a closed circuit and returns to 
the boilers. The whole of the plant has been 
provided with the necessary control and alarm 
devices. 


The Bristol ** Proteus Ill (Series 700) 


Propeller Turbine 


HE Bristol Aeroplane Company, Ltd., 

has now released certain details of the 
latest mark of ‘‘ Proteus”? propeller turbine 
engines, the Mk. III (700 Series), together 
with some initial calibration results. It is 
this mark of “‘ Proteus’’ engine which is to 
power the Bristol “‘ Britannia ’’ airliners ordered 
by B.O.A.C., the Mk. II ‘* Brabazon”’ and the 
second and third ‘“‘ Princess ’’ flying-boats. 

During calibration of the engine, both on 
the dynamometer and with its propeller in 
the hangar, the following figures were obtained, 
using a 20in final exhaust nozzle :— 


oe r. P- m. 11,000 11,500 12,000 
aww Oo 3,350 4,100 

Jot re lly Ibs. 620 770 920 
Specific consump- 

tion, lb per b.h. P- 

perhour ... 0-67 0-62 0-59 
Specific consump- 

tion r r 

e.h.p. peed nana. 0-62 0:58 0-55 
Jet pipe _——- 

ture, deg. Cent.... 430 455 485 


The power divulged was thus 10 per cent 
greater and the specific consumption 6 per cent 
lower than the preliminary performance data 
had indicated, as shown on page 792, 


The first of the Bristol propeller turbine 
engines was the ‘‘ Theseus,” and this design 
was followed by the more powerful ‘‘ Proteus,” 
which ran in 1947. Development, running has 
brought the “ Proteus” to a stage in which a 
full civil type test has been achieved with the 
usual certification, and the engine, though not 
going into production, is being used to power 
the prototype Bristol “ Britannia” and, in 
coupled form, the Saunders Roe “ Princess.” 

In spite of the progress made with the 
** Proteus II”’ (600 series), the company were 
not satisfied with the power per weight ratio 
and consumption of this engine and decided 
to redesign it to take advantage of the 
experience gained. This engine became the 
** Proteus III ”’ later referred to as the “ Proteus 
700” series. Mechanical improvements and 
the more recent advances in aerodynamic 
technigue have been applied, with the result 
that overall performance has been substantially 


- improved, while at the same time it has been 


found possible to effect considerable reductions 
in the. overall length and weight. Its 
weight is now (bare and dry) 2650 lb, 
length 100-5in, and overall diameter 39-5in. 
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BRISTOL ‘**PROTEUS III” 


The “ Proteus ” has been designed specifically 
for economical operation on trunk airways, 
flying at 300 to: 400 m.p.h. and 30,000ft to 
40,000ft. Its degree of fuel economy is achieved 
by the use of a high compression ratio in con- 
junction with high compressor and turbine 
efficiencies, and the reduction of losses to a 
minimum. The free power turbine favoured 
by this company is retained because of the 
many advantages it confers. Starter power 
demand is reduced to a minimum. The engine 
responds rapidly to the throttle, and propeller 
speed can be selected to give optimum power 
during take-off and climb and to reduce noise 
during cruising without affecting the speed of 
the compressor. 

DESCRIPTION OF ENGINE 

The arrangement and major = structural 
details can be appreciated with reference to 
our illustration herewith. 

Compressor.—A high compression ratio is 
achieved by a twelve-stage axial compressor 
and single centrifugal stage. The rotor of the 
axial compressor is built up from twelve 
dises. At either end they are bolted to hollow 
steel shafts, the whole assembly being held 


(SERIES 700) PROPELLER TURBINE 


together by eight long, high tensile bolts, 
which are of light alloy. 

On the 700 Series engines the rotor and 
stator blading is of steel. The rotor blades 
are located by “fir-tree”’ roots, which fit 
into grooves in the discs and are spaced by 
distance rings. The compressor casing is 
cast in halves, which are bolted together. 
The stator blades slide into circumferential 
grooves of dovetail section in this casing and 
are locked into position by rows of wedge 
bolts inserted in the grooves into which the 
blade roots are fixed. Air for cooling the tur- 
bine wheels is bled off through holes between 
the roots. 

The centrifugal impeller has now been 
relocated immediately following the last stage 
of the axial compressor, a modification which 
has reduced the size and weight of the com- 
pressor and also contributed towards its 
improved performance. The forward or high 
pressure end of the axial compressor rotor is 
earried by a hub on which is mounted the 
single-sided steel impeller. Forward again 
of the impeller the hub is supported in a stacked 
pair of ball bearings capable of carrying the 
rotor thrust load. The rear end of the rotor is 
supported in a roller journal bearing. 
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PERSPECTIVE DRAWING OF THE PROPELLER TURBINE 


June 13, 1989 


From the centrifugal impeller the air 
tangentially through eight separate diffuse, 
passages, each leading to an elbow, which now 
has cascade vanes. The vanes promote g 
smoother and more uniform airflow, which 
equalises combustion chamber temperatures, 
Combustion Chambers.—There are eight com. 
bustion chambers of conventional design. Com, 
bustion is initiated by igniter plugs in tw, 


Preliminary Performance Data—Sea Level 


Stati 
I.C.A.N. Conditions — 


Maximum power Maximum cop. 
(5-minute limit) tinuous power 
Propeller shaft h.p. 3,320 2,920 
Jet thrust (Ib) ess 1,200 1,100 
Total equivalent 
Ege Ses 3,780 3,345 
Fuel flow, Ib per 
Ne Saree 2,350 2,120 
Specific fuel con- 
sumption ..- 0-71 1b per s.h.p. 0-73 Ib per s.h.p, 


per hour r hour 
0-62 lb per e.h.p. 0-64 Ib r e.h.p, 


per hour per hour 
Compressor., r.p.m 12,000(max.) 11,700 (97-5 per 
cent. mix.) 
Power turbine, 
r.p.m. ees bee 10,700 9,500 
Propeller, r.p.m. ... 963 855 


Preliminary Performance Data—-300 Knots at 35,000ft— 
1I.C.A.N. Conditions 

Maximum power 

(5-minute limit) 


Maximum con- 
tinuous power 


Propeller shaft h.p. 1,335 1,240 
Jet thrust (Ib) sas 300 275 
Total equivalent 
ag Pe 1,680 1,555 
Fuel flow (lb per 
Ses 810 770 
Specific fuel con- 
sumption .-- 0-61 1b per s.h.p. 0-62 Ib per s.h.p, 
r hour per hour 
0-48 lb pere.h.p. 0-495 Ib per 
per hour e.h.p. per hour 
Compressor, r.p.m. 12,000 (max.) 11,700 (97-5 per 


cent, max.) 


Power turbine, 
r.p.m. eI nas 10,700 9,500 
Propeller, r.p.m. ... 963 855 


chambers, from which the flame spreads to the 
remaining chambers through interconnectors. 
The flame tubes are located at the upstream 
end, with freedom for axial and radial expan- 
sion. The reduced length of the “ 700 ”’ Series 
compressor has enabled a corresponding reduc- 
tion in length and weight of the combustion 
system to be made. 

Turbine.—Both series of “‘ Proteus ’’ engines 
have a two-stage turbine to drive the com- 
pressor, but the single-stage power turbine of 
the “‘ 600” series has been replaced by a two- 
stage power turbine in the later engines and 
now making four stages in all. 

The turbine wheels are of heat-resisting 
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COMPRESSOR ROTOR 


stainless steel carrying turbine blades of ‘‘ Ni- 
monic 80,” held in “ fir-tree ’”’ slots. The com- 
pressor turbine wheels are cooled by air tapped 
off the compressor. The turbine nozzles are 
also of ‘‘ Nimonic 80°’ and are cast in seg- 
ments, which are attached to the turbine casing, 
and carry diaphragms and labyrinth seals 
between each of the turbine wheels. 

The first and second-stage turbine wheels are 
held together by-an internal sleeve, with radial 
serrations on the mating faces of the wheels. 
A shaft supporting the first stage wheel is 
carried in a thrust ball bearing and centred 
by a toothed coupling connected to the rear 
end of the compressor rotor. The propeller 
turbine wheels are coupled together and mounted 
on their separate shaft by means of radial 
serrations as in the case of the compressor 
turbine, this shaft being supported at the 
rear end in a ball bearing in the turbine rear 
casing. Forward of the third-stage wheel it 
passes through the hollow compressor turbine 
shaft and is centred at the forward end by a 
spigot bearing in the rear end of the propeller 
driving shaft. 

Within the toothed coupling between the 
compressor turbine and the compressor rotor 
there is a similar but smaller coupling connect- 
ing the propeller turbine and the propeller 


400 Knots 
= 3,400 - 300 Knots eae 
a 200 Knots | 


Sitio ——|—_____ 


~ 1b.far. 
cs) 


Fuel Fiow 


~ 1b. 


Net Jet Thrust 


20,000 
Altitude - Feet 


0 10,000 


PRELIMINARY ALTITUDE PERFORMANCE (1.C.A.N.) 





driving shaft, before it passes through the 
compressor rotor. This system of coupling 
allows independent expansion of the compressor 
and turbine sections of the engine and also 
facilitates assembly. 

Reduction Gear—The reduction gear ratio 
between the propeller turbine and the pro- 
peller is 0-084: 1 ‘“‘ Proteus 600” and 0-09: 1 
“* Proteus 700,” and is accomplished by means of 
a compound epicyclic train. Power is supplied 
to the sun wheel, which in turn drives the four 
planet wheels, the carrier of which is connected 
to the propeller shaft. The load on the fixed 
gear is balanced by a torquemeter consisting 
of eight cylinders and pistons containing oil 
under pressure. From this pressure the torque 
applied to the propeller can be measured and 
provides an accurate measure of the engine 
performance. The propeller shaft and planet 
cage assembly is supported at its front end by a 
ball bearing and at the rear by a roller bearing. 
Special seals are provided on the propeller 
shaft to prevent oil leakage. A brake is fitted 
in the reduction gear to prevent windmilling 
of the propeller when the aircraft is parked 
on the ground. Advantage has been taken 
of the new design to locate this brake on the 
high-speed shaft. The minimum idling speed 
is 35 per cent of maximum compressor speed. 

Starter and Accessory 
Drives.—The following 
description applies spe- 


cifically to ‘* Proteus 
Air Intake Efficiency = 90% 705.”’ 
The engine accessories 


are located around a 
gear casing situated 
immediately behind the 
main reduction gear. 
The starter motor is 
situated on the port 
side, and drives the com- 
pressor through bevel 
gears, a dog clutch and 
spur gears. Driven from 
the compressor are the 
compressor r.p.m. 
generator, fuel pump, 
metering pump, main 
scavenge and pressure 
pumps and centrifugal 
breather. The scavenge 
pump and _ pressure 
pump are at the bottom 
of the gear casing. 
Propeller driven ac- 
cessories derive their 
power from a spur gear 
on the rear of the pro- 
peller reduction gear 
cage, which drives a 
layshaft with gear 
trains for the propeller 
contro] unit. Another 
layshaft is provided 
to drive an accessory 
gearbox via a further 


30,000 40,000 
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system of bevel gears. The centre line of this 
drive is vertically below the centre line of the 
propeller turbine shaft. The final shaft for the 
gearbox drive runs at 2-6 times propeller speed, 
and extends towards the rear of the engine. 
The auxiliary drive casing is scavenged by an 
auxiliary pump, which returns oil to the main 
sump. When the drive is not fitted a blanking 
plate is bolted to the bottom of the gear casing. 
The propeller synchronising alternator and the 
torquemeter pump are also driven from the 
reduction gear. 

Oil System.—Oil is fed from the tank to 
the main oil pump situated below the gear 
casing. This pump delivers oil at 80 lb per 
square inch to the metering pump, which 
supplies a measured quantity of oil to the 
turbine and compressor bearings, and to the 
torquemeter pump, which further raises the 
oil pressure before it enters the torquemeter 
cylinders. The main oil pump also supplies 
oil at 80 lb per square inch to the reduction 
gear and, via a filter, to the propeller pitch 
control system. Oil from the bearings and 
reduction gear is returned to the tank via 
the scavenge pump and oil cooler. The maxi- 
mum. oil consumption is 2 pints per hour. 

Fuel System.—Fuel is supplied to the burners 
via the fuel manifold from a Lucas variable 
displacemerit fuel pump mounted at the top 
of the gear casing, and the flow is compensated 
for altitude by the Lucas barometric control. 
The pilot controls the fuel flow by means of a 
conventional throttle control unit, situated in 
the high pressure supply line to the burners. 
For starting, an electrically driven fuel pump is 
brought into use, which feeds fuel at high 
pressure into the output side of the main fuel 
pump, until the engine picks up sufficient speed 
to enable the main fuel pump to take over. 
The fuel has a mean specific gravity of 0-80 
and a calorific value of 10,300 C.H.U. per pound 
and the minimum idling fuel consumption is 
400 Ib per hour. 

Engine Mounting.—On the 700 Series of 
engines a simplified and more rigid method of 
construction has been introduced, again with 
a saving of weight. The light alloy castings 
comprising the compressor and air intake 
casings now become full structural members 
and the previous fabricated mountings for the 
compressor and turbine-are dispensed with. 

The engine is mounted from a ring, which 
has been designed to suit a conventional sup- 
porting structure with eight pick-up points. 
The ring supports the engine through two sheet 
metal cones, which are attached to the com- 
pressor casing. 





An AERONAUTICAL RESEARCH FELLOWSHIP.— 
The first award of the English Electric Research 
Fellowship in Aeronautics, which was recently 
established by the English Electric Company, Ltd., 
at the College of Aeronautics, has been made to a 
student of the post-graduate diploma course at the 
College of Aeronautics, Cranfield, Bedfordshire. 
The fellowship is of the value of £500, tenable for 
one year. Its purpose is to promote studies in aero- 
nautical engineering, with particular reference to 
the problems of vibration, stability and control of 
aircraft. 


Gas WELDING or ALUMINIUM.—The Aluminium 
Development Association, 33, Grosvenor Street, 
London, W.1, has issued recently a completely 
revised version of Information Bulletin No. 5: 
The Gas Welding of Aluminium, price 2s., which 
was first published in 1943. The scope of gas 
welding is defined, the effect of the charac- 
teristics of aluminium on gas welding procedure 
is generally examined and the mechanical’ pro- 
perties of welded wrought and cast aluminium 
alloys are given in tabular form. Many aspects of 
the gas welding process are discussed, including 
fuel gases, flame types, equipment, fluxes, and their 
application, and filler metal. Much relevant data 
is given, including information regarding horizontal 
and vertical welds made by a named procedure. 
Notes on the preparation of thé metal are illus- 
trated diagrammatically and the various methods 
of welding are described, followed by a short state- 
ment on after-weld treatments. A section of the 
Bulletin deals with ‘‘ Atomic Hydrogen Welding,”’ 
while a brief reference is made to the inspection of 
welds before concluding with notes upon the pro- 
perties of gas welds, reduction of distortion, and 
cost estimating. 
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Engineering Properties and Applications 


of S.G. Iron 


By A. B. EVEREST, Ph.D., F.I.M.* 
No. I 


The development of processes for the direct foundry production of grey iron castings 
with free graphite in the nodular form was announced at the end of 1947. Since that 
date these new cast irons have received intensive study in all the leading industrial 
countries of the world, and hundreds of papers have been written on production 
technique, theories to explain the various modifications of graphite, possible alter- 
native processes of manufacture, and many other aspects, both theoretical or practical, 
of this new development. At the same time, the properties of the new irons have been 
studied and their application in engineering construction has been established. 
This paper, presented before the International Mechanical Engineering Congress in 
Sweden, June 4th to June 10th, attempts to summarise the latest information 


available on these new irons in engineering practice. 


material have been developed. 


Fuake Grapurre Cast Iron 


GREY cast iron, as known for many centuries, 
has always been accepted as a cheap and adapt- 
able material of engineering construction. 
Cast iron, however, is mechanically weak and 
brittle, and is, therefore, unsuitable for parts 
subject to high stress and shock. The poor 
mechanical quality of cast iron can readily 
be explained by its internal structure as revealed 
by the microscope. The photomicrograph 
(Fig. 1) of cast iron (unetched) shows the 
graphite in the normal flake form characteristic 
of cast iron, and the extent to which it breaks 
up the continuity of the metallic matrix of the 
metal. The matrix of cast iron is normally a 
high-carbon steel with potentially the properties 
of steel, but during solidification and cooling, 
graphite, generally about 2} per cent by weight 
or 8 per cent by volume of the metal, separates 
out in the flake form. The graphite flakes are 


Fic. 1— Microstructure of ordinary grey cast iron, showing 
graphite flakes in the metallic matrix. Unetched x 100 


virtually devoid of strength, and, in effect, act 
as internal cracks dispersed throughout the 
metallic matrix. Further, it should be noted 
that many of these flakes have sharp ends and 
thus prove effective stress raisers in the metal. 
This explains readily why the strength of the 
iron is generally of the order of 10 to 20 tons 
per square inch, as compared with 40 to 60 
tons per square inch for the steel-like matrix, 
and why, further, it is low in shock resistance 
and has no measurable ductility. Improve- 
ments in the quality of cast iron have been the 
result of the application of increased knowledge 
of the metallurgy of cast iron and especially 
on the control of the quantity and form of the 
graphite flakes to yield the least harmful 
effect ; other developments have been directed 
to improving the properties of the steel-like 
matrixe. Such researches have led to the 
development of high-duty inoculated cast irons 
and the various types of alloy cast iron known 
to-day, but even in the best of these, with 
strengths of 26 tons per square inch or over, 
* The Mond Nickel Company, Ltd. 





Various modifications of the 


the strength is still only a fraction of the 
potential of the metallic matrix and the shock 
resistance of the castings is still very low as 
compared with that of steel. Fundamentally, 
these improved grades are still flake graphite 
irons with the essential characteristics resulting 
from the flake form. 


MALLEABLE Cast IRON 


The ideal in cast iron is to retain about 3 to 
3-5 per cent of carbon in the metal to assist 
melting and casting, but to have the bulk of 
the graphite separate on cooling in the form of 
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FiG. 2— Microstructure a blackheart malleable cast iron, 
showing graphite nodules of the flake aggregate type. 
Etched x 1 

small spheres, these providing not only the 
minimum surface for a given volume and the 
minimum interference with the matrix, but 
also eliminating the stress raising effect of 
sharp ended flakes. Some approach has been 
made to this ideal in malleable cast iron, which 
is the product obtained by the lengthy annealing 
of white cast iron under controlled conditions. 
In malleable cast iron, the graphite separates 
in the form of nodules, generally consisting of 
loose knots of small flakes (Fig. 2) and sometimes 
as spheres. In malleable cast iron, the inter- 
fering effect of the graphite is reduced by this 
configuration, and the properties of the steel- 
like matrix are more nearly realised. Malleable 
cast iron, as compared with ordinary iron, shows 
higher strength and much greater ductility 
and shock resistance. The production of 
malleable cast iron is, however, inconvenient 
in that it invelves a long annealing time, 
extending to several days of heat-treatment, 
and, further, the process is, for technical 
reasons, limited to light section castings only. 


SPHEROIDAL GRAPHITE Cast IRON 


Whilst the metal cerium was the first addition 
to cast iron proposed for the production of 
castings with modified graphite,? the process 
developed in the U.S.A. and announced in 
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May, 1948,‘ involves the introduction of sma 
proportions of magnesium under specified 
conditions, as a result of which castings with 
spheroidal graphite are obtained (Fig. 3), 
During the last four years or so, the magnesium 
process has proved the more adaptable anq 
economic of these two processes, and to-day it 
is the magnesium treatment which is com. 
mercially established in the leading industrig| 
countries of the world. A large number of 
foundries has been licensed to make castings 
in §.G. iron by the magnesium process, which jg 
the subject of world-wide patents. The product 
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Fic. 3— Microstructure of S.G. iron. Unetched x 100 


of the magnesium process has been termed 
“nodular cast iron” or ‘nodular graphite 
east iron,” “ductile iron” or “ ductile cast 
iron,” but the most technically accurate name 
and that favoured by the author is “‘ spheroidal 
graphite cast iron” or ‘“‘S.G. iron,” for short. 
In reviewing the engineering properties and 
applications of 8.G. iron, two main types must 
be considered. Ordinary compositions of the 
iron when cast into sections ranging from about 
fin to 2in thickness will normally give a 
pearlitic matrix as shown in Fig. 4, this matrix 
being similar to that found in ordinary high- 
duty cast iron, and corresponding to high- 
carbon steel, in which about 0-6 to 0-8 per cent 
of the carbon remains combined, and the 
strength is about 60 tons per square inch: 
Sections which are quickly cooled, andJinfpar- 



































Fic. 4— Microstructure of pearlitic S.G. iron, showing 
graphite Spheroids in the high-carbon ‘steel matrix. 
Etched x 250 


ticular those below }in thick, tend to chill as 
in the case of ordinary cast iron. This means 
that a higher proportion of the carbon present 
is retained in the combined form and, in the 
extreme case, all the carbon is combined, giving 
a hard white cast iron devoid of free graphite. 
It has been found that magnesium-treated cast 
iron, which exhibitS such chill, can readily be 
softened by annealing at about 900 deg. Cent 
for a few hours, followed by slow cooling. 
Such treatment results in the breakdown of the 
combined carbon, giving a matrix consisting 
of ferrite, with all the carbon present as 
spheroidal graphite (Fig. 5). Sections of the 
castings which cool more slowly, such, for 
example, as those in excess of 2in thickness, 
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y show a structure containing a mixture 
of pearlite and ferrite. 
In practice, spheroidal graphite cast iron is 
nerally used either as-cast, with a pre- 
dominantly pearlitic matrix, or annealed to the 
ferritic type ; but, as emphasised above, mixed 
structures are often obtained in as-cast heavier 
sections. 
Properties OF 8.G. [Ron 


The diagram, Fig. 6, shows the relationship 
between the two main types of S.G. iron with 
other cast irons and with cast steel, on the 
basis of the main mechanical properties. Flake 
graphite grey cast iron is represented by, first, a 
good quality normal grey iron as used for engi- 
neering construction, and, secondly, high-duty 
cast iron. The third type, the acicular iron, cor- 
responds to the highest grade of flake graphite 
alloyed cast iron at present available. A typical 





Fic. 5—-Microstructure of ferritic (annealed) S.G. iron. 
Ete 


x 250 


malleable cast iron (blackheart type) and cast 
mild steel are also shown for comparison. 
Amongst these, it is seen that the new S.G. 
iron, as-cast, offers the highest mechanical 
strength. Particular attention should be paid 
to its high yield point ; reference is made later 
to the significance of this factor. The diagram 
also shows figures for the impact strength and 
elongation of the various materials. 

A comprehensive list of the properties at 
present available for 8.G. iron is given in 
Table I in comparison with high-duty flake 
graphite cast iron (18 to 22 tons per square inch 
tensile strength). In the case of several of the 
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more common properties, the figures quoted 
are based on a wide experience of the production 
of the new iron. For the more specialised pro- 
perties, however, the data in some cases is 
meagre, and the figures quoted apply to only 
one or two particular compositions of the iron. 
In these cases, in Table I, a reference number 
has been given so that for further information 
readers should consult the original authority. 
Yield Point.—The stress-strain curve for 
8.G. iron is different in form from that for 
ordinary cast iron. With the latter, there is 
no definite yield or proportionality limit, and 


Ordinary Grey Cast Iron 


High Duty Cast Iron 


Acieular Cast Iron 











Malleable Cast Iron (Blackheart) 
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Fic. 6—Diagram comparing main mechanical propertice 
of S.@. Iron with other cast irons and cast steel 


properties such as the elastic modulus are 
estimated by the initial slope of the curve (see 
Fig. 7). In the case of S.G. iron, the curve 
approaches more nearly to the form shown by 
steel. There is a direct relationship between 
stress and strain until a distinct yield point is 
reached. Some authorities claim that the 
curve shows a, limit of proportionality at a 
figure lower than the yield strength. In 
practice, however, the yield point is regarded 


TaBLE [—Properties of S.@. Iron as Cast and Annealed Compared with High-Duty Flake Graphit Cast Iron 




























































































High-duty 8.G. iron 
Property flake graphite 
cast iron As cast Annealed 
Ultimate tensile strength, tons per square inch... 18-22 35-45 27-35 
Yield point, tons per square inch... — 25-35 20-25 
Elongation, per cent Nil 1-5 10-25 
Transverse rupture stress, tons per square inch 38-42 55-65 55-60 
Compressive strength, tons per square inch 60-65 65-80 48-58 
Compressive yield strength, tons per square inch — 32-40 24-32 (5) 
Elastic modulus, pounds per square inch 18 x 106 25 x 106 25 x 106 
Brinell hardness... ae 210-240 230-280 140-180 
Impact Izod 10mm square, notched, foot-pounds ... ... ... 1 4 12 
Impact Charpy 10mm square, unnotched, kilogrammemeters* 0-3 1-1 10 (") 
be 
Endurance limit, unnotched, tons per square inch + 8-5 13-18 11-13 () 
(*) 
Endurance limit, notched, 0-05in radius, tons per square inch + 8-0 9-5 8-2 
Enduranee PONG; SUDNOAG., oe ones oka pte. oes ate. cose aes 0-43 0:34-0:38 0-37 
Damping capacity ratio... ...  ... 4 2 1 (5) 
Magnetic initial permeability, Re eae Ppa 250 75 — (10) 
a pln maximum pormeanliitt, /# maximum 440 425 1,400 
Field strength for #maximum ... ... ... ... 4°5 12 3 
Saturation induction ON 14,300 16,000 16,000 
Steinmetz factor 5-6 x 10° 5-6 x 10° 1-9 x 10° 
Electrical resistance, microhms per centimetre per square 75-106 55-65 50-55 (2°) 
_ centimetre (*) 





* Kilogrammemeters per square centimetre on 10 x 10mm test piece 40mm span, 
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as the significant feature, and is usually 
measured by the 0-2 per cent proof stress.!? 
A particular feature of 8.G. iron is the high 
yield point it reveals in such test and it is of 
special significance that in this respect S.G. 
iron is markedly superior to malleable cast 
iron, being able to sustain higher loads without 
permanent deformation. ¥" 

Elastic Modulus.—The high elastic modulus, 
at around 25 million pounds per square inch, 
should be noted, particularly as it signifies less 
deflection at a given load. This figure has been 
confirmed by many workers and has been shown 
to be independent of the matrix condition. 

Brinell Hardness.—Generally speaking, the 
Brinell hardness of S.G. iron is some 20 to 40 
points higher than flake graphite iron of 
corresponding matrix structure. This feature 
must be considered in relation to the gopd 
machining properties of S.G. iron, as referred 
to below, and is of advantage in applications 
where wear resistance is important. 

Impact Properties.—The impact strength of 
S.G. iron has been determined, using the 


Stress - tons per sq in. 





0°03 


0 002 
Strain - inches perinch 


FiG. 7—Stress-Strain curves for grey cast iron and 8.G. 
Iron as-cast and annealed (Hallett) 


10mm notched Izod impact test piece standard 
for steels. Previously this test has proved 
unsuitable for cast irons as giving figures below 
the range of accurate measurement. As shown 
in the table, the annealed 8.G. iron has an 
impact strength twelve times that of the flake 
graphite iron and brings it into the range for 
suitable test by the Izod method. A more 
satisfactory test for shock resistance, however, 
is the Charpy, and figures are shown above for 
the Charpy impact strength, using a 10mm 
square, unnotched test bar. It must be 
mentioned that the impact strength figures for 
8.G. iron are sensitive to composition and, for 
maximum shock resistance, it is essential that 
phosphorus and silicon should be kept as low 
as possible. 
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THE COAL SITUATION 


Last week we summarised the main 
points of the National Coal Board’s report 
for the year ended December 3], 1951. In 
common with the reports of the other 
nationalised industries, it is a weighty docu- 
ment. This report, however, differs from 
its predecessors in that the Board has taken 
the opportunity to include in it a review of 
the progress that has been made in the first 
five years of the publicly owned coal mining 
industry in Great Britain. From many 
aspects that is useful, despite the fact that 
some of the events of the year 1951 have 
become somewhat overshadowed by this 
attempt at a quinquennial survey. A study 
of the report inevitably prompts the question: 
“Has the coal mining industry proved 
itself to be more efficient in the five years of 
nationalisation than it was in its years of 
private ownership?” On this matter the 
Board’s own comment may be apposite, 
for on the very first page of its report it 
says that in some things some success can 
be claimed, in others there is still some way 
to go, and in others, doubtless, it has failed ! 
In reviewing the last five years of the coal 
mining industry this country’s other indus- 
tries—certainly the engineering industries— 
are not unmindful that during that time coal 
supplies have been severely restricted and 
that coal now costs considerably more than 
it did prior to 1947. Thus, one of the things 
which the Board has so far failed to do, 
or has at any rate been prevented from 
doing, is to provide a plentiful supply of 
coal for industrial and domestic use and for 
export at a reasonable price. 

Certainly the report records progress. 
The output of deep-mined coal last year 
was 7,800,000 tons greater-than it was in 
1950 and 24,700,000 tons more than it was 
in 1947. The steady increase in output over 
the five years, the report claims, was due 
entirely to higher productivity, as increases 
and decreases in manpower, though sharp 
at times, cancelled out. Last year, output 
per manshift at the face rose to 3-17 tons, 
which was 15 per cent higher than in 1947, 
and output per man year was 303 tons, 
compared with an average of 283 tons 





over the four years. But, in 
recounting these successes, the Board wisely 
has not ignored the unhappy fact that 
“in 1951, the gain in output from increased 
productivity was the lowest in any year 
since 1947.” No detailed explanation has 
been attempted in the report; total man- 
power rose last year by 9300, or 1-4 per 
cent, although the proportion of face workers 
to all workers was slightly lower than in 
1950. But the report does make the com- 
ment that, although last year the number of 
shifts worked by each man was high, the 
industry still suffered from irregular atten- 
dance, and “‘ it is the irregularity more than 
the amount of voluntary absence which 
causes inefficient working and loss of out- 
put.” Therein, we feel, is disclosed one of 
the Coal Board’s major problems at the 
present time. By the end of last year mining 
manpower was increasing—and has con- 
tinued to increase since—though the labour 
force was still below strength and the 
average age of miners tended to rise. Im- 
provements have been made in wages and 
working conditions and a pensions scheme has 
been initiated, but, even so, it would seem 
from the Board’s comment that complete 
success has not yet been achieved in ensuring 
regular attendance at work. The more 
effective management of its labour force 
may be one of the things in which the 
Board still has ‘‘some way to go.” In 
mechanisation, the report makes it clear 
that there is continuing progress, despite 
the difficulties created by the higher cost of 
essential materials and restriction of the 
amount of money that can be spent on 
capital equipment. There is little said in 
the report about the ‘Plan for Coal,” 
which the Board produced in 1950, and which 
received the approval of the Minister of 
Fuel and Power just prior to the general 
election last year. That plan, it will be 
recalled, contains the Board’s proposals 
for the reorganisation and development 
of the industry over the next ten to fifteen 
years, at a total estimated cost of 
£520,000,000 (based on 1949 prices). The 
plan, as a whole, is to be reviewed before 
the end of this year, and will then no doubt 
be subjected to some modification which may 
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appear desirable in the light of the Ridley 
Committee’s forthcoming report. 

Generally, however, the report does shoy 
that the Coal Board has endeavoured, during 
the first five years of its stewardship, to set 
its house in order. It is unfortunate that 
in the latter part of last year a financial 
surplus was turned into a deficit through 
further increases in production costs, with 
the result that at the end of the year the 
total outstanding deficit was £5,800,000, 
compared with £4,000,000 a year earlier. 
It was more unfortunate that to stave off 
a fuel crisis in the earlier part of last year 
1,192,400 tons of coal had to be imported at g 
cost of £5,495,117, and that, throughout 
the year our coal exports were but a shadow 
of their former selves. In recent weeks 
optimism about the coal situation has been 
growing, although the present rate of output 
is far from satisfactory. It would be unwise 
at this stage to become over-optimistic, 
even though the Government has decided 
that coal exports can this year be increased 
by 3,500,000 tons. Certainly, distributed coal 
stocks—which, according to the latest 
published figure, amount to nearly 15,000,000 
tons—are much better than they have been 
at this season for some years past. But 
fuel efficiency-methods are increasing, the 
winter fortunately was not unduly severe, 
and consumption, unfortunately, is not so high 
as it might be were the tempo of industrial 
production increasing as rapidly as in pre. 
vious post-war years. Whatever encourage. 
ment may be derived from the Coal Board’s 
latest report, the necessity continues for a 
still bigger output of good quality coal at a 
cost that is kept at as economical a level as 
possible. That is the task in which the 
country quite rightly expects the National 
Coal Board to succeed. 


CONSULTANTS’ CODES OF PRACTICE 


THERE is nothing sacrosanct about the 
relationship between engineering consultants, 
manufacturers, contractors and financiers 
which exists in this country to-day. That 
relationship has been evolved over the 
years as a satisfactory method of leaving 
the consultant independent and able, there- 
fore, to get and retain the full confidence of 
his client. But there may, in fact, be other 
ways of attaining the same end. Indeed, 
the conventional relationship has never 
become wholly standardised. For the 
carrying out of works by ‘“‘ direct labour ” 
has for long been favoured by some authori- 
ties where the circumstances seemed to suit 
it; and in countries other than Britain 
differing systems have been tried. One at 
least of those systems is attaining sufficient 
success to make consultants here wonder 
whether in seeking work overseas they may 
be handicapped by the retention of a system 
possibly less suited to present-day require- 
ments, particularly when large-scale civil 
engineering works are involved. Concern 
upon that point has been voiced on several 
occasions in the past few years, and at the 
annual dinner of the Association of Consulting 
Engineers last week, as we noted in our 
Seven-Day Journal, the subject was once 
more referred to. So, too, was reference made 
to another subject, that of publicity for the 
works of consultants. Those subjects have 
proved controversial in the past because the 
high ethical standards that the profession 
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desires, rightly, to maintain and the etiquette 
through which those standards are expressed 
are necessarily included in any discussion of 
them. But we have felt for many years that 
British consultants have taken too little 
interest in. securing adequate publicity for 
their works ; and that, if they are to secure 
work abroad they should not, whilst retaining 
the spirit of their ethical standards, hamper 
themselves by demanding too strict an 
obedience to the letter of a particular code of 
conduct, not at all necessarily appropriate to 
the circumstances ruling abroad. We are 
very glad, therefore, to see those subjects 
stil] under discussion and that there are signs 
that changes may be impending. 

On the matter of publicity the Institution 
of Civil Engineers recently made a pro- 
nouncement, upon which we commented in 
our issue Of April 4th. The Institution’s 
view is that ‘‘ engineers. responsible could 
take steps to ensure that due recognition is 
given to the part played by the engineer 
when reports are being prepared for the 
press,” and that action of this kind is not 
contrary to the ethics of the profession when 
it is “‘ directed to providing the public with 
proper information on which to form an 
opinion as to the value of the work of the 
engineering profession.” The Association of 
Consulting Engineers also has adopted the 
view that in some circumstances the Asso- 
ciation, as a body, may publicise the work of 
its members. We hope consultants will take 
advantage of the leads thus given. But the 
idea of a possible modification of the code of 
conduct of consultants has gone less far. 
At the recent Association dinner, Mr. 


. Quartermaine noted that it was the practice 


in some countries for a consultant, a 
contractor, manufacturer, and perhaps a 
finance house to make the entire arrange- 
ments for a project. Whether or not this 
method had any advantage might, he 
thought, well be the subject of a talk between 
the Institution, the Association, and the 
Federation of Civil Engineering Contractors, 
so that some facts might be obtained. Mr. 
Duvivier, upon the same occasion, empha- 
sised that the strict code of ethics of con- 
sultants, which placed the interest of the 
client above all consideration of personal 
gain, had been largely responsible for giving 
the profession its present status, and would 
not be abandoned lightly. However, the 
Association was alive to modern trends, he 
said, and it would not be surprising if a new 
approach might shortly be found. Mr. 
Duvivier noted that a lead had been given 
by the Institution in adopting the rule that 
a consulting engineer, practising in a Com- 
monwealth country, would be entitled to 
adopt the rules of a responsible engineering 
institution in that country; it had been 
suggested that this rule might be extended to 
other countries. It is obvious that there are 
many possible variations of the present 
contract system, some of which, it may be 
noted, are already practised in this country, 
and it seems to us certainly desirable that 
the possible advantages, particularly of 
systems widely approvedjabroad, should be 
examined. 

In the past British consultants gained 
reputations through carrying out large-scale 
works in this country as well as abroad. But 
times change. The scope for carrying out 
great works in Britain is, at least tempo- 


THE ENGINEER 


rarily, less wide. Restrictions upon capital 
expenditure limit the amount of work that 
canbe set in hand; and furthermore, there 
is a developing tendency for nationalised 
bodies and large authorities to employ their 
own engineering staffs upon the design and 
supervision of engineering structures. The 
reputation of a consultant depends, not only 
upon his technical skill, but also upon proof 
that he has had experience of really large- 
scale works. The bulk of such work is now 
only to be found abroad, with the conse- 
quence that if British consultants are to 
maintain the high reputation that they held 
in the past, they must continue to obtain 
employment abroad. If modifications of the 
existing code of conduct could help them to 
obtain that work without affecting the high 
ethical standards of conduct that the pro- 
fession rightly desires to maintain, it would 
be simple common sense to adopt such 
modifications. There is certainly scope for 
investigating the point. We hope, therefore, 
that the talks that Mr. Quartermaine suggested 
at the dinner, between the Institution, the 
Association and the Federation, will take 
place and that their outcome will be fruitful. 





Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 
LILLY SPIRAL SLIDE RULES 


Si,—I would like to find a spiral slide rule 
invented in 1912 by Dr. Walter Ellsworthy 
Lilly (who died in 1941), while head of the 
engineering school, Trinity College, University 
of Dublin. The only two rules I know of are 
at Trinity College and the Science Museum, 
South Kensington, respectively. Possibly one 
of your readers may know of a retail store in 
London which deals in new and used artists’ 
and engineers’ equipment, which might have 
one lying on a long-forgotten shelf; or are 
the days of the Old Curiosity Shop forever 
passed? Or it might be that one of your 
readers still possesses one, a relic of his student 
days. I would appreciate any information 
available. Dr. Lilly’s family, with whom I 
have corresponded, wish me good luck, but 
are not in possession of any of the rules. I 
am equally interested in learning how the 
spiral scale was set out. 

F. E. BREDouUwW 

Kansas City, Missouri, U.S.A., May 15th. 





TURBINE AND DIESEL-ELECTRIC 
LOCOMOTIVES 


Srr,—In view of the suggestion made in 
your recent leading article on Gas Turbine 
Locomotives that difficulty might be found in 
establishing duties worthy of so powerful a 
unit as the Western Region ‘“ Metrovick ” 
gas turbine electric locomotive No. 18100, 
your readers may be interested in a recent 
run with the first of the L.M.S. diesel-electrics, 
No. 10,000, which is now regularly working on 
“The Red Rose ’”’ express between Euston and 
Liverpool. With heavy week-end loading 
the up train on the occasion noted was made up 
to fourteen vehicles, 454 tons tare and 490 tons 
with passengers and luggage. Leaving Crewe 
a little behind time, due to a signal delay at 
Winsford, thie 158 miles to Euston were covered 
in 166} min., instead of the 175 min. booked— 
this in spite of a further bad signal delay at 
Armitage (costing at least 6 min.) and two 
slight checks, one at Atherstone and the other 
at Castlethorpe. The net time for the run 
would be about 157 min., an average of slightly 
more than 60 m.p.h. The performance was 
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such as one might expect from a Stanier 
Class “5” 4-6-0 in the finest of condition, 
a unit of comparable nominal tractive power ; 
but under the exigencies of day-to-day operating 
conditions, which must be based on engines 
in average rather than first-class condition, 
such a train would be allocated to a Class “7” 
engine at least, and more likely to a Class “ 8 ”’ 
* Pacific.” Even with this margin of power, 
the L.M. “ Pacifics ” having a nominal tractive 
effort of 40,000 lb, against the 25,000 odd of a 
Class ‘‘5” 4-6-0, the power provided would 
still be no more than two-thirds of that of the 
Metrovick gas turbine. On the Crewe-Euston 
run of No. 10,000, from a close watch on the 
speeds throughout, it appeared that the maxi- 
mum drawbar horsepower needed was about 
1450, in climbing the 1 in 321 gradient south 
of Nuneaton at a steady 57 m.p.h. Two other 
figures were of interest :— 


Location Speed, Gradient Estimated 
m.p.h. d.h.p. 
Madeley Bank ... ... 43 1 in 177 1343 
Near Nuneaton ou 57 1 in 321 1452 
Blisworth ...  ... ... 69 Level 1230 


These were peak efforts; much of the run- 
ning necessary to make a reasonably high 
overall average between Crewe and Euston 
required a much lower output of power. A 
60 m.p.h. average with a load of all but 500 
tons represents something very near the upper 
limit of time-table and traffic requirements in 
Great Britain to-day—at any rate, south of 
Carnforth and, Newcastle, and east of Newton 
Abbot. On any such duties it would seem 
that the Metrovick gas turbine No. 18,100 
has an almost overwhelming margin of power 
in reserve. 

O. 8. Nock 

Bath, June 7th. 





Literature 


SHORT NOTICES 


The Design and Placing of High-Quality 
Concrete. By D. A. Stewart, A.M.I.C.E. 
London: E. and F. N. Spon, Ltd., 15, Bedford 
Street, Strand, W.C.2. Price 25s.—The tech- 
nique of producing high quality concrete has 
been given considerable attention in recent 
years. The popularity of prestressed concrete, 
which demands a high standard of quality, has 
been one reason for this attention, but the 
many advantages which accrue from the use of 
concrete of the finest quality are now generally 
recognised. This volume is intended to outline 
the principles by which concrete of the best 
quality may be made, and, in the words of the 
author “to bring about a greater appreciation, 
of a fine engineering material which, both in 
the past and in the present, has suffered and 
is still suffering from a lack of understanding 
of its characteristics and qualities.” 

The first chapter gives a brief historical 
review of concrete technology, and of the 
position to-day. The principal criteria for 
determining a good concrete are given in the 
second chapter, and the subjects of aggregate 
grading and workability are particularly 
referred to. Workability is discussed in greater 
detail in the next chapter, from both the 
theoretical and practical points of view, with 
reference to the author’s method of investigating 
this property. Methods of batching and mixing 
are then discussed, followed by a chapter on 
compaction and vibration, and some notes 
on the analysis of vibration. Chapter VII is 
about the theory and method of mix design, 
covering the various aspects of that subject, 
and is followed by a chapter devoted to some 
contractor’s problems, of materials, mixing, 
and so on, with particular attention given to 
vibration. Concrete specifications are dis- 
cussed in the last chapter. The subject matter 
is presented in a clear and original form, and 
will be of value to all concrete technologists 
who are interested in both high strength and 
economy in concrete work. ‘ 


. 
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The Marshalling Yard at Toton 


No. I1—(Concluded from page 762, June 6th) 


The new “up” marshalling yard at Toton, embodies the experience gained with several 
large mechanised yards in this country, and the results of studies of similar 
operating practice overseas. Some novel ideas have been introduced into the 
signalling arrangements to provide for rapid handling of heavy mineral trains and 
the clearing of light engines. The new yard was constructed largely on the site of 
the existing one, but by careful progressing of the work, and use, for a short time, 
of certain sidings in the fully mechanised “down” yard, traffic was kept flowing 
without delay during the two and a half years of the changeover period. 


N last week’s issue of THz ENGINEER we 
[published layout plans of the old and new 
ards, and reference to the drawings, Figs. 7 
and 10, on pages 760, 761, will show at a glance 
the considerable differences between the old 
and the new track layouts, both in size and 
configuration. In view of the previously pub- 
lished statement that traffic was handled 
throughout the changeover period, it will be 
appreciated that some careful planning was 
necessary to carry the task through to a suc- 
cessful conclusion. It is, indeed, one thing to 
draw up the scheme for an entirely new marshall- 
ing yard ; it is another to plant such a new lay- 
out on the site of a yard that is already working 
tocapacity. At Toton, as may be imagined, the 
changeover work was of exceptional interest. 
Reference to the plans of the old and new 
layouts will show that the new yard extends 
to a considerable distance eastwards from the 
main line than the old one, and an early stage 
of the changeover provided for the construction 
of the first “‘ fan ’’ of the new yard, while the 
old yard was still working to full capacity. The 
new scheme included the provision of two inde- 
pendent outlets from the new yard. The 
easterly fans, 4 and 3, lead to the Toton and 
Trent goods lines, avoiding Trent passenger 
station and passing by a series of flying junc- 
tions over conflicting routes to reach the goods 
roads on the quadruple tracked main line to 
Leicester and the south. The westerly fans in 
the new layout, 2 and 1, have their outlet to 
the main line, and are used largely for West of 
England traffic proceeding via the Trent 
junctions towards Derby. These routes will 
be apparent from a study of the location dia- 
gram, Fig. 12. The outlet from the proposed 
fans 4 and 3 was to be entirely new, and its 
layout is shown in detail in Fig. 13. There 
is some high ground east of the yard, but before 
excavation work could be commenced prior to 


laying the new sidings, and starting con- 
struction of the new hump control tower, the 
variegated collection of old huts dealing with 
repairs to crippled wagons of private ownership 
had to be removed. 

Excavation was commenced east of the old 
yard and material was taken from this cut to 
build up the embankments and ground for the 
new private crippled wagon sidings, shown at A 
on Fig. 13, and also for the new south departure 


From Nottingham 


Toton East 
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FIG. 12—LOCATION DIAGRAM 


lines. At the same time the signalbox for the 
new Toton East Junction had to be constructed. 
Materials from the deep cutting could be con- 
veyed from the back of the old sidings, indepen- 
dently of all other work. This enabled the first 
stage of the new construction shown on Fig. 13 
to be completed. It included a new bridge 
over the Erewash River. The latter bridge, 
although carrying only three tracks, was made 
unusually wide so as to afford a clearance of 
10ft between tracks instead of the usual 6ft, to 
provide ample room for shunters walking 
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between trains on adjacent tracks. This bridge 
is of reinforced concrete. There are twenty- 
two precast reinforced concrete beams, each 
weighing 21 tons; the span is 35ft. When the 
new private cripple wagon sidings were com- 
pleted and the connections at Toton East 
Junction made, the old private cripple siding at 
the east side of the old yard could be taken out 
and the old wagon repair huts removed. The 
site was then clear to proceed with the heaviest 
earthworks, and with the laying in of founda- 
tions for the control tower. 

The new hump is located 400ft north of the 
old one and about 80ft east of the nearest of the 
old arrival lines. This positioning enabled con- 
struction of the new hump, the hump room and 
the control tower to proceed without any inter- 
ference with working in the old yard. This was 
necessary in order that fan 4 of the yard, 
together with its associated rail brake and 
automatic point control, could be brought into 
operation before the first section of the old 
yard was lifted out. In addition to the work at 
the hump itself and the heavy excavation on 
the cutting side south of the new hump, a large 
amount of new work was also involved at this 
stage on the arrival side. The old arrival lines 


Attenboro Junc. 


Rateliffe Junc. 
To Leicester 





a. s 


ve 
™ 
yr 


were not long enough to deal adequately with 
present-day traffic, and it had been decided tolay 
in a new facing connection off the “up” goods 
line at Stapleford and Sandiacre station, at a 
point approximately 0-65 mile north of the new 
hump. Provision was to be made for ten 
arrival lines, with an additional line for hump 
engine run-round purposes; but across the site 
of these proposed new lines lay a depot of the 
civil engineer’s department. Fortunately, an 
alternative site for this depot was available 
close at hand on the western side of the main 
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line, though as the site was lower than the 
running lines at this point a considerable 
amount of filling was necessary before the new 
depot could be constructed, and equipment 
could be transferred from the old one lying 
athwart the track of the new arrival line. 
Filling was obtained from the excavation adja- 
cent to the new hump, and transported by 
train. 

The clearance of the old depth of the civil engi- 
neer’s department enabled the filling to be done 
for the new arrival sidings, and this was followed 
by the point and crossing work at Stapleford 
and Sandiacre, and the building of the new 
signalbox to control entry to the yard, as 
already described. The first six of the+new 
arrival lines were then laid in, beginning 
with road No. 11 (the most easterly) and 
including the hump engine run-round road ; 
these were laid on concrete sleepers and 
chaired on site. In the meantime work 
was proceeding with the deep excavations 
necessary for the inspection pit beneath No. 4 
rail brake. A cross section of the finished pit 
was shown in Fig. 9 in the first part of this 
article dealing with the signalling and rail 
brakes. ‘To provide ready access to these 
inspection pits and to obviate the danger 
of men going on or off duty crossing the 
point area during humping operations, a 
subway was constructed to extend eventually 
under all four rail brake roads and having 
inclined entrance ramps ateach end. The 
photographs reproduced in Figs. 14 and 15 
on page 798 show something of the excavation 
work involved, for the most part in shale of a 
most tenacious kind. A further illustration, 
Fig. 16, reproduced from a photograph taken 
during construction of the control tower, shows 
the high cutting behind and gives a good 
impression of the earthwork involved. Although 
a considerable amount of the spoil from this 
cutting was used up in filling for new sidings, 
the large surplus.could not be sold, and dumps 
were made at several places in the area, includ- 
ing one of considerable length on the top of the 
high cutting. In all 430,000 cubic yards of 
material were excavated. 

At this point it will be convenient to sum- 
marise progress of the work :— 

Jonuary 3, 1949.—New bridge over Erewash, 
new private cripple wagon sidings, connections 
at Toton East Junction completed (see Fig. 13). 

April 8, 1949.—New storage sidings (Chilwell 
group) completed on eastern side of new yard 
(see Fig. 13). 

October 10, 1949.—New signalbox and con- 
nection from up goods line at Stapleford and 
Sandiacre, new arrival lines 6-11, new hump, 
hump room, control tower, fan 4 sidings in new 
yard, No. 4 rail brake, all completed, with out- 
let to Toton East Junction. 

Up to this time no change had been made in 
traffic arrangements ; all trains concerned had 
been propelled over the old hump. The com- 
pletion of fan 4, however, enabled some traffic 
for London and the south to be diverted from the 
old yard, and a number of sidings in that yard 
to be dispensed with. These were lifted out and 
the site prepared for fan 3 of the new yard. On 
the north side of the hump preparations were 
made for laying in three more arrival lines. 
During this stage of the work, ‘which lasted 
from October 10, 1949, to February 6, 1950, 
trains from the north entering the yard did so 
either at the new entry, by Stapleford and 
Sandiacre station, if bound for fan 4 sidings or 
by the old entry. During this stage, too, a 
temporary connection had to be laid in between 
the partly completed new arrival lines and the 
old arrival lines for disposal of train engines. 
Owing to the presence of the old hump, which 
lay athwart the line to be taken, and which was 
still in use, it was not possible at that stage to 
use @ connection on the site of the final engine 
release road of the new yard. Temporary con- 
nections were also pit in for use during this 
stage between the old and new yards at the 
departure end, to permit of interchange without 
fouling the main running lines between Toton 
Junction and Toton East Junction. The com- 
pletion of this stage took place on February 6, 
1950. 

By this time eight out of the eventual ten 
new arrival lines were in service, together with 
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two fans of the new yard. Seventeen new 
departure lines of considerably increased length 
were available, while only eleven roads of the 
old yard had so far been lifted out. The 
enhanced capacity was actually greater than 
the aggregate increase in length of siding 
available, since the fully mechanised operation, 
with rail brakes and automatic point setting, 
made possible more rapid clearance of trains. 
Up to this point in the changeover work, 
despite the extensive alterations involved, the 
yard capacity had not at any time been reduced 
below that available with the old lay-out. 
During the next stage, however, while fan 2 was 
under construction, another nineteen sidings of 
the old yard were out of service. Only a few of 
the old sidings remained available for traffic. 
This stage is illustrated by the photograph 
reproduced in Fig. 17. This photograph was 
taken from the roof of the new hump room. It 
shows the control tower on the extreme left. 
Fans 4 and 3 of the new yard can be seen 
beyond the control tower. In the immediate 
foreground are the points laid in ready to con- 
nect up the engine release road, while just 
beyond, and abreast of the first standard 
supporting one of the floodlights, are the “ king”’ 
points. Excavation for fan 2 can be seen in 
progress, and the old hump and lines leading 
from it can be seen in the background at the 
right. During this period, which was followed 
by the construction of fan 1, some of the traffic 
was diverted to the fully mechanised yard on the 
down side of the main line. This latter yard 
deals mainly with northbound trains of empty 
coal wagons. It was put into commission in 
1939. This stage of the work, on the up yard, 
comprising mainly of the construction of the 
new fans 2 and 1, was pushed through rapidly 
in the summer months of 1950 and occupied no 
more than seven months. 

On September 4, 1950, constructional work 
on the new yard proper was virtually completed. 
The stage including fans 2 and I also included 
the laying in of new connections at the southern 
outlets of these two fans, with a remodelled 
junction with the main line, as shown in Fig. 13. 
The old signalbox near to the crossing of the 
Erewash River and known as “ Toton Junc- 
tion ” was dispensed with and a new signalbox 
of new design for “‘Toton Junction’’ was 
brought into service. Connections are laid in 
so that two trains can leave the yard simul- 
taneously in the direction of Long Eaton, one 
using the second up goods line and the other the 
up goods line. It will be noted from Fige 13 
that through connecting lines exist from fans 2 
and | to the outlet from fans 4 and 3 at Toton 
South Junction ; but this line is not normally 
used for departing trains, and is reserved as a 
shunting neck. The final stage of the whole 
project was completed on December 31, 1950, 
when the new stowage sidings on the north side 
of the hump, twelve in all, were put into service. 
These are situated between the new arrival 
lines for the up yard and the main line. All 
except three of these sidings can be entered 
either from the north via a connection at 
Stapleford and Sandiacre or from the south at 
the Toton Centre box. 

The main contractors concerned in carrying 


out the necessary works were as follows :— 
Earthworks, drainage and main water services, 
En-Tout-C s Company, Ltd. 
Rail brakes, route setting, hump signalling and 
associated equipment, Metropolitan-Vickers-G.R.S., Ltd. 
Reinforced concrete control tower, Joshua Henshaw 
and Sons. 





Reinforced te rail brake pits and subway and 
wagon traverser foundations, G. F. Tomlinson and 
Sons, Ltd 


Hump room building, staff accommodation, civil engi- 
neers’ workshops, signalboxes, substation, weighbridge 
it and office, cycle shelters, control tower finishes, 

ward Wood and Co., Ltd. 

Bridge over River Erewash, Fletcher and Co. (Con- 
tractors), Ltd 

Electric 1.t. mains and lighting, C. A. Newton and 
Co., Ltd. 

Electric h.t. distribution and substations, East Mid- 
jands Electricity Board. 

Gas services and central heating, 
Wright, Ltd. 

Fencing and gates, J. B. Corrie and Co., Ltd. 


Maddock and 





Loudspeaker equip , General Electric Company, 
Ltd. 
Wagon traverser, Cowans, Sheldon and Co., Ltd. 


Wagon shop weighbridge, Henry Pooley and Son, 
Ltd. 
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The principal sub-contractors employed wer, 
as follows :~ 


(By En-Tout-Cas Company, Ltd.) earthworks, Shella 
bear Price, Ltd. ; 
(By _Metropolitan-Vickers-G.R.S., Ltd.), cables 
British Insulated Callender’s Cables, Ltd. ; 
Rail brakes, Francis Morton and Co., Ltd. 
Air-hydraulic accumulators, Davy and United Engi 
neering Company, Ltd. ; 


‘ oo pumps, Hydraulic Engineering Company 
td. r 
: asta Hamworthy Engineering Company 
at ~ 


(By Edward Wood and Co., Ltd.), metal window 
Mellowes and Co., Ltd. — 
Felt coverings to roofs, D. Anderson and Sou, Ltd, 

Mastic asphalt floor finishings, Scudamore and Luck 
Ltd. : 


(By C. A. Newton and Co., Ltd.), Lt. cables, \ berdars 
Cables, Ltd. 

L.t. switch and fuse gear, English Electric Company 
Ltd. 4 


(By East Midland Electricity Board), transtormer, 
Hackbridge and Hewittic Electric Company, Ltd. 4 

Transformers, General Electric Company, Ltd. 

H.t. switchgear, Switéhgear and Cowans, Ltd. 

(By Cowans, Sheldon and Co., Ltd.), motors, Lanca. 
shire Dynamo and Crypto Mfg., Ltd. 

Control gear, Allen West and Co., Ltd. 

Worm reduction units, Alfred Wiseman and (v., Ltd, 


A considerable amount of other work was 
involved in the reconstruction and modernigg. 
tion and was carried out by British Railways 
departmental staff under the London Midland 
Region civil, mechanical and electrical, and 
signal and telecommunications engineers. On 
all other than purely technical engincering 
questions the programme was co-ordinated 
through the operating superintendent for that 
region, in conjunction with the extensive traffic 
readjustments which were necessary throughout 
the period. 





A Plastics Machine Works 
Extension 


A COMPREHENSIVE works extension and 
reorganisation scheme has now been completed 
at the works of R. H. Windsor, Ltd., of Ches- 
sington, Surrey, and has made possible an 
appreciable increase in the firm’s output of 
injection moulding machines, plastics extruding 
machines and ancillary equipment. This 
company, then known as Technical Machines 
and Accessories, Ltd., moved to its present 
site early in the last war, when its founder, 
the late Mr. R. H. Windsor, began making 
machines based upon Continental designs and 
incorporating his own improvements. Machines 
of all-British design were developed and their 
full-scale production started at the end of the 
war, Although there was a very heavy demand 
for the firm’s plastics machines, both for home 
and overseas markets, their production was 
somewhat limited owing to factory space. 
These production limitations have now been 
largely relieved by the extension scheme, 
which has involved the laying-down and 
equipment of a new machine and fitting shop, 
extensions to double the size of the mould and 
die-making shop, a new drawing-office, and a 
new office block for the administrative staff. 

The new machine and fitting shop, which is 
100ft long by 70ft wide and has a height of 
30ft to the eaves, has a reinforced concrete 
barrel vault roof supported by reinforced 
concrete pillars. Each of the two bays into 
which the shop is divided is served by a 10-ton 
overhead travelling crane, and vehicles can 
drive into the shop through large entrances 
for direct loading by the cranes. A _ good 
range of modern machine tools has been installed 
and @ large part of the floor space, clear of 
obstruction, provides an assembly area for 
injection moulding and extruding machines. 

In the extended mould and die shop precision 
machines and equipment have been installed 
to make possible the production of a full range 
of injection moulds from } oz to 30 oz capacity, 
and extrusion dies for tubes up to 18in outside 
diameter and for strip and sheet from }in 
to 54in wide. The new drawing-office built 
at one end of the mould shop has sufficient 
accommodation for some twenty-six draughts- 
men. 
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International Conference on Large 
Electric Systems 


No. IfI—(Continued from page 770, June 6th) 


The fourteenth biennial meeting of the Conference Internationale des Grands 
Reseaux Electriques (O.1.G.R.EZ.) was held in Paris from May 28th to 
June 7th. This conference was founded in March, 1921, under the egis of the 
International Electrotechnical Commission and its purpose is to assist technical 
progress in high-tension electric systems by meeting for discussion every two years. 
Between the biennial conferences continuity is maintained by seventeen inter- 
national study committees. The 1950 conference was attended by 1252 delegates 


representing forty-two countries. 


ROGRESS in the transmission of power by 

voltages higher than 220V was discussed 
on Wednesday, June 4th. Of the nine papers 
considered five dealt with the practical realisa- 
tion of extra high voltage systems. 

The Swedish 380kV system was first described 
in a paper (No. 412) in 1948 and again in 1950 
(paper No. 410), when the lines were under 
construction. Since then the system has been 
put into service. The Harspranget power 
station and Harspranget-Midskog-Hallsberg 
transmission went into operation in the spring 
of 1951, although, in the first instance, the 
transmission was done provisionally at 220kV. 
Two months ago, however, the changeover 
to 380kV was effected and the account of this, 
the first 380kV transmission system in the 
world, was brought up to date in a paper (No. 
404) by A. Rusck, president of the Swedish 
State Power Board, and his colleagues, B. G. 
Rathsman and G. Jancke. In this paper the 
authors referred to the decision to extend the 
380kV network. within the next few years 
































ARRANGEMENT OF CONDUCTOR BUNDLE 


and they gave details of some of the modifica- 
tions that will be incorporated in the design 
of the new lines. 

The extension will consist of a new 380kV 
transmission line from Hiallsberg to a trans- 
former station near Gothenburg, and thence 
to a terminal station at Halsingborg. Gothen- 
burg will be the mid-point of this 440km line, 
which will be of the same design as the one 
between Storfinnforsen and Enkoping. The 
Hallsberg-Gothenburg section of line is due 
to be in operation at 380kV by the autumn 
of 1954, while the Gothenburg-Hialsingborg 
section, which will be completed at the same 
time, will be worked at 130kV for the first 
year, after which it will operate at 380kV, 
when the terminal station at Halsingborg has 
been completed. Another projected extension 
will take the form of a third north-to-south 
line, about 700km long, to reinforce the exist- 
ing system. Completion of the new line is 
visualised in the autumn of 1956. 

Compared with the existing 380kV lines, 
some interesting technical changes will be 
introduced in the new lines. In the first 


place the insulation level in the new stations 
will be reduced from 1775kV to 1500kV, 
with the exception of particular parts of the 
installation. Secondly, the load on the main 
380kV lines will be raised to a maximum by 
introducing series capacitors, and this improve- 
ment will probably justify the stringing up 
of a third conductor per phase in the near 
future. Auto-transformers: rated at 3x 155 
MVA will probably be used for the 380/130kV 
transformation at the Gothenborg and Halsing- 
borg stations. This decision involves, inter 
alia, the direct earthing of the existing 130kV 
network neutral and extensive protective 
measures for the telephone installation. 

A new Russian project involving 400kV 
transmission lines between Kouibicheff and 
Moscow was described in a paper presented 
by A. V. Mirolouboff. This new development 
will provide for the transmission of 1000 to 
1200MVA over distances of more than 900km, 


whereby Moscow will draw part of its power 


requirements from Kouibicheff and Stalingrad. 
There will be two 925km lines in parallel 
between Kouibicheff and Moscow and two 
1000km lines between Stalingrad and Moscow, 
the transmission voltage being 400kV. The 
first section of the new transmission system 
is expected to be in service in 1955. 

Each line will consist of three steel-cored 
aluminium conductors per phase, spaced 400mm 
apart in the form of an equilateral triangle, 
as shown in the accompanying diagram, the 
conductor section being 1500 square milli- 
metres per phase. Each group of conductors 
will be suspended from a chain of porcelain 
insulators carried on lattice towers, the normal 
span being about 425m. An outline of the 
normal tower is reproduced herewith. 

The measures taken to secure electrical 
stability and regulation will include the pro- 
vision of series capacitors to compensate for 
30 to 40 per cent of the line reactance. At the 
receiving ends of the lines 75MVA hydrogen- 
cooled synchronous condensers will be installed. 
Each line will be sectionalised into four sections 
and the main switchgear will consist of air 
blast circuit breakers with a rupturing capacity 
of 10,000MVA. 

The step-up and step-down transformers 
connecting the 400kV lines to the existing 
220kV and 110kV lines will be double-wound 
units of orthodox design ; the reactance of the 
prototype will be 10 to 12 per cent. On a 
15/40 microsecond full-wave pulse the impulse 
level will be 1500kV and the corresponding 
figure for the line will be 1800kV. The power 
frequency test voltage will be 850kV. 

Two of the papers discussed in this group 
were concerned with the British 275kV system, 
which is at present under construction. In 
the first paper (No. 401), D. P. Sayers and 
P. W. Cash (British Electricity Authority) 
explained the basis for extra-high-voltage 
developments in Great Britain. They showed 
how, in a highly industrialised country- which 
relies for its energy resources almost entirely 
on home produced coal, the long-term plan 
of power development must depend on the 
positions of its load centres in relation to the 
disposition of its coalfields. Any such plan 
must, therefore, include the siting of new 
power stations, the electrical connections 
between them and the transmission of energys 
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Briefly, then, the new system has two distinct 
functions—the interconnection of areas for the 
pooling of generating capacity and the bulk 
transmission of energy to reduce the transport 
of coal. 

‘As stated in the paper, the following rough 
estimate of the savings in annual costs expected 
in 1950 gives a broad indication of the sound- 
ness of the project. By avoiding the instal- 
lation of generating plant to provide 5 per cent 
additional total capacity there will be an 
annual saving of £5,100,000. The-saving in 
coal transport after deducting the cost of 
electrical transmission losses will amount to 
£3,200,000 annually. Deducting £4,600,000 
to meet the fixed annual costs and charges 
on transmission equipment the net annual 
saving becomes £3,700,000. 

In an associated paper (No. 229), F. J. Lane 
and A. J. Gibbons (British Electricity Autho- 
rity) described the design of the British 275kV 
transmission system. They surveyed the general 
technical characteristics of the system and 
the design aspects of overhead lines trans- 
formers, switchgear and ancillary apparatus 
and concluded with a discussion of substation 
layout. 

Whilst the next stage of British transmission 
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development is to be at 275kV and the corres- 
ponding voltage of Swedish main transmission 
system is 380kV, an intermediate voltage of 
330kV has been chosen for the American 
Gas and Electric Service Corporation’s new 
system. An analysis of the economics of the 
system, the choice of voltage and the elements 
of the design adopted was given in a paper 
(No. 402) by Philip Sporn, H. P. St. Clair 
and E. L. Peterson, of the Corporation. As 
stated in the conclusions to this paper the 
choice of a voltage level in the region of 
315kV to 330kV was definitely indicated as the 
result of an extensive research programme on 
corona and radio interference ; considerations 
of transmission economics, sleet melting and 
‘hot line” maintenance also suggested that 
the voltage level should be limited to 315kV 
or 330kV. 

In the discussion of this group of subjects 


-the main topics of interest were concerned with 


the choice of voltage levels and standardisa- 
tion. 

B. Rathsman (Swedish Water Power Board) 
and I. Herlitz (A.S.E.A.) gave evidence of the 
favourable operation of the Swedish 380kV 
system.to date. The latter speaker said that 
the use of series capacitors appeared to have 
solved the stability problem and two month’s 
operating experience at 380kV indicated that 
the choice of voltage was correct. U. Sand- 
strom (Swedish Water Power Board) affirmed 
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that on 220kV lines no trouble had been 
experienced with ice loading on the conductors, 
except on the earth wire. 

On the other hand, I. W. Gross (American 
Gas and Electric Service Corporation), who 
spoke later in the discussion, maintained that 
ice loading had proved to be a serious matter 
on the Corporation’s system. Accordingly, a 
voltage limit of 345kV had been accepted so 
that sleet melting by conductor heating could 
be practised without having to resort to too 
large a conductor size. He emphasised the 
fact that the choice of 330kV was made on 
economic and technical grounds, which over- 
ruled the advantages of a “‘ standard ” voltage. 

Speaking of the British developments, D. P. 
Sayers (British Electricity Authority) said 
that the choice between 132kV and 275kV 
for the e.h.y. grid was based not so much on 
purely economic grounds as on the technical 
difficulty of obtaining wayleaves for multiple 
circuits and the parallel operation of such 
circuits. He emphasised the economic value of 
interconnection between neighbouring systems 
and countries and the consequent importance 
of voltage standardisation. The British 275kV 
system was designed so that the voltage level 
on certain sections could be raised to 380kV if 
required. 

The importance of voltage standardisation 
was also discussed by P. Ailleret (Electricité 
de France) as compared with the method of 
determining the optimum voltage by calcula- 
tion or existing data. He felt that there was 
a considerable margin of error in some methods 
of calculation. For various reasons, including 
the effect on production costs, he thought 
that the steps by which the voltage was raised 
should not be too small. 

Future developments in Western Germany 
were the subject of a contribution to the dis- 
cussion by Dr. Kneller (Deutsche Verbund- 
gesselschaft), who said that the authorities 
were considering the possibilities of an e.h.v. 
system linking the centres of dense population 
and power production. A 380kV double- 
circuit line was envisaged, linking Hanover, 
Cologne, Stuttgart and Mannheim. Trans- 
former stations would connect the 380kV 
network with the existing 120kV and 110kV 
systems. The 380kV lines could form part 
of the backbone of a European grid. 

_Referring to the impulse withstand level 
of 1050kV on the 275kV grid, F. J. Lane 
(British Electricity Authority) gave some figures 
of lightning statistics in Great Britain. On 
the basis of 11-12 lightning days per annum 
he said that 132kV lines experienced one 
lightning stroke per 200 miles of line per 
annum, the corresponding figure for 275kV 
being 6ne stroke per 400 miles. There was no 
justification, therefore, for lightning arrestors. 


Corona Loss anp Rapio INTERFERENCE 


The second group of papers relating to volt- 
ages higher than 220kV was concerned with 
corona effects, such as losses and radio inter- 
ference. 

In the first of these papers (No. 301), Dr. 
J. S. Forrest (Director, British Electricity 
Research Laboratories) gave a short account 
of the measurements of power loss and radio 
noise made on the experimental transmission 
operating at 250kV to 300kV at Leatherhead. 
Experimental work described in the paper 
shows that there is little difference between the 
performance of twin conductors, 1-96em dia- 
meter and 30cm spacing, and single conductors 
of 3-15cm diameter. The mean value of the 
energy loss in rain is 6 to 8kWh per three-phase 
mile per millimetre of cainfall. 

Measurements of radio noise from the line 
at 1 to 3Mc/s show that under the worst 
weather conditions the noise level from the 
275kV line is about 10 db higher than that 
from existing 132kV lines. At more than 100m 
from the line the noise is of the same order 
as that caused by other sources of interference. 

In a supplement to his paper Dr. Forrest 
gave some results of experimental work at 
30 to 150Mc/s. This work indicates that 
radio noise does not vary with the weather at 
extra high frequencies as much as it does at 
lower frequencies. Another interesting con- 
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clusion arrived at is that, at higher frequencies, 
the value of interference is.lower in wet weather 
than in dry, whereas the converse is the case 
at lower frequencies. 

Corona and radio interference tests on the 
American 500kV test project were described 
in a paper (No. 403) by I. W. Gross (American 
Gas and Electric Service Corporation) and 
C. F. Wagner (Westinghouse Electric Corpora- 
tion). The tests extended over four years on 
two 1-4 mile lengths and one 800ft, three- 
phase test transmission lines, mainly on single 
conductors from 1-4in to 2in diameter, and on 
conductor bundles of smaller diameter at 
voltages up to 500kV. The results given in 
the paper suggest little correlation between 
corona loss and radio interference. They show 
that radio interference decreases rapidly as 
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the frequency increases: under line operat; 
conditions that allow satisfactory reception 
in the broadcast waveband radio interferenc, 
from the line can be ignored above 50Mo/, 
even in wideband communication, such 4 
television. 

Experience obtained at the 500kV Chevilly 
test station during 1950 and 1951 was the gyp. 
ject of a paper (No. 406) by F. Cahen and R, 
Pelissier (Electricité de France). The conoly. 
sions derived from this work, backed by the 
previous investigations at Chevilly, s 
that transmission lines can be built for operation 
at 380kV to 400kV without having trouble 
with corona. The corona losses are only a small 
fraction of the J?R losses in the conductors, 
and the radio interference seems to be no worge 
than on 225kV lines with normal conductors, 


(To be continued) 


Newcomen Society’s Summer Meeting 


HE Newcomen Society for the study of the 

history of engineering and technology held 
its first summer meeting in June, 1921, a few 
months after its formation. Since then, the 
annual summer meeting has been a regular 
event in the Society’s calendar, visits having 
been paid to many places in this country. The 
list of summer meetings has also included a 
visit to the Netherlands. 

Last week, the Society held another successful 
summer meeting by making its first official 
visit to the East Riding of Yorkshire. A com- 
pany numbering fifty members and their ladies 
spent, under the presidency of Mr. J. Foster 
Petree, M.I.Mech.E., three interesting and 
pleasant days carrying out a programme of 
visits and social functions which worthily 
maintained the traditional standards and aims 
of the Society. The meeting began on Wednes- 
day evening, June 4th, when the party was 
received at the Mansion House, York, by the 
Lord Mayor and Lady Mayoress, Alderman and 
Mrs. C. W. Wright. During the evening there 
was an opportunity to see the city’s plate and 
insignia, which, it is believed, form one of the 
largest collections owned by civic authorities 
in this country. 

On Thursday morning, an early start was 
made by motor coach, the first visit being to 
York waterworks, where arrangements had been 
made by the engineer, Mr. H. Whitehouse, for 
members to inspect a collection of Smeaton 
drawings and to see also—at work—the 
Worthington-Simpson triple-expansion steam 
pumping engine No. 2812, which was installed 
in 1907. The cylinder dimensions of this engine 
are 16in, 25in and 42in diameter by 2ft stroke, 
the diameter of the high-lift and low-lift pump 
plungers being 22in and 23in respectively. The 
indicated horsepower of the engine is 246 at a 
steam pressure of 100 lb per square inch, and 
at a normal speed of 28 r.p.m. 5,000,000 gallons 
of water a day were pumped when the engine 
was in use. Since 1923, when the first oil engines 
were installed, this Worthington engine has 
been maintained as a standby unit. A major 
overhaul was carried out just prior to the war, 
but the engine now has to be regarded merely 
as an ultimate reserve for use in a case of 
extreme difficulty. None the less—let it be said 
without prejudice—several members of the 
Newcomen Society who watched the engine at 
work on Thursday morning last were not slow 
to compare it with the oil engine plant housed 
in an adjacent building! Another “ exhibit ” 
at the York waterworks which the party did 
not miss was .a section of wooden water main, 
in a very good state of preservation, which was 
unearthed in Walmgate, York, in 1888. 

From the waterworks the party proceeded to 
the works of Cooke, Troughton and Simms, Ltd., 
where, by courtesy of Mr. E. Wilfred Taylor, 
F.R.S., the managing director, there was 
opportunity to see many of the intricate pro- 
cesses involved in the production of telescopes, 
microscopes, and surveying and _ industrial 
optical instruments in which the firm specialises. 
The firm’s present factory, which was completed 
in 1939, occupies a site of about 4 acres on the 





Haxby Road, York. The connection with York 
goes back to 1837, when Thomas Cooke estab. 
lished himself in Stonegate 4s a manufacturer 
of telescopes. In 1855, Cooke built the Bucking. 
ham Works at York, and under the style of 
T. Cooke and Sons his firm soon established a 
reputation as manufacturers of astronomical 
and surveying instruments. The Troughton and 
Simms connection goes back much further and 
was a partnership which in the latter part of the 
eighteenth century acquired a business which 
had been started, in Fleet Street, London, by 
John Rowley, prior to 1700. That business was 
devoted to the manufacture of astronomical 
instruments and was for many years carried on 
in a works at Charlton, in South-East London, 
The control of T. Cooke and Sons, Ltd., was 
acquired in 1916 by Vickers, Ltd., which also 
some years later took over the business of 
Troughton and Simms, Ltd. The two concerns 
were merged in 1922, with headquarters at 
York, under the name of Cooke, Troughton and 
Simms, Ltd. The historical material which the 
visitors were able to see last Thursday related, 
in the main, to the Cooke side of the under. 
taking. The firm’s history shows that Thomas 
Cooke was not only an optician but also a 
mechanical engineer of considerable ability. 
His work was not confined to making telescopes 
and other optical instruments. He manufac- 
tured turret clocks—several of which are still 
keeping time in the city of York—and also 
built during his career a steam carriage which 
was able to transport fifteen passengers, fuel 
for 40 miles and water for 10 miles, at a 
speed of from 10 miles to 15 miles an hour. 
Among the documents open to inspection was 
the firm’s order book for 1864, which recorded 
such items as ‘‘ One 6in Theodolite for the Secre- 
tary of State for India £28,’’ and “ A bottle of 
oil for clock for Mr. J. Shuttleworth of Lincoln.” 
There was also displayed a framed copy of the 
‘* Buckingham Works Rules and Regulations,” 
dated August, 1865, which decreed, among 
other matters, that a workman would be fined 
sixpence “for leaving work without having 
carefully extinguished his light”; sixpence 
** for reading a book or newspaper in the work- 
ing hours, wasting time in unnecessary con- 
versation or otherwise, or whistling’’; and 
2s. 6d. “for introducing a stranger into the 
works without leave.” 

Thursday afternoon was taken up with 
visits to the York Castle Museum and _ the 
Railway Museum. At the former, the party was 
received by Mr. R. Patterson, the curator, who 
made particular mention of a section of the 
museum which is being built up in the old 
Debtors’ Prison. The cells of that building are 
now occupied by replicas of workshops depict- 
ing the ancient crafts and trades of the city of 
York. They include the shops of a joiner and 
wheelwright, a tanner, a cutler, a clay pipe 
maker, and a comb maker. On other floors of 
the same building there are collections of 
costumery—which proved particularly attrac- 
tive to the ladies in the party—and of military 
uniforms and equipment. The main museum 
came into being largely through the efforts of 
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the late Dr. J. L. Kirk, of Pickering, who 
during his lifetime built up an extensive collec- 
tion of personal and domestic objects associated 
with the daily life of Yorkshire. The building 
itgelf was formerly the “Prison for Females ” 
and was constructed in 1780 under the direction 
of John Carr, @ noted York architect. The 

impressive part of the museum is un- 
doubtedly that designated the “ Street,” which 
was the original exercising yard of the prison, 
and which was planned and assembled by 
Dr. Kirk to represent a typical thoroughfare 
in any Yorkshire town a century ago. The 
house and shop fronts are genuine remains 
which have been salvaged from old buildings in 
York. Among the shops reproduced is that of 
Henry Hindley, an eighteenth century watch 
and clock maker. The window contains many 
fine examples of clocks and watches of varying 
dates between 1625 and 1890, and in the work- 
shop behind there can be found a circular 
dividing machine, invented by Hindley, for 
cutting the teeth of clock wheels. 

Many of those attending the meeting, were 
already familiar with the contents of the York 
Railway Museum ; but they were nevertheless 
glad to have the opportunity of seeing again 
the collection of locomotives and railway 
material housed there. Among the latter a 
place has been found for a vertical beam engine, 
which was built about 1810 by Fenton, Murray 
and Wood, of Leeds, for driving sawmill 
machinery. It was purchased by the Great 
Northern Railway in 1864 and was used for 
driving the repair shop machinery at the King’s 
Cross engine shed, where it continued to work 
until 1930. The cylinder diameter is 18}in and 
stroke 4ft, the working steam pressure being 
110 lb per square inch. 

The Society’s dinner was held at the Royal 
Station Hotel, York, on Thursday evening, the 
guests including the Lord Mayor and Lady 
Mayoress of York, and the Sheriff of York, 
Alderman F. W. Shepherd, and Mrs. Shepherd. 
Following the loyal toast, the President gave 
the customary toast, ‘“‘ The Immortal Memory 
of Thomas Newcomen.”’ During the proceed- 
ings the Lord Mayor expressed his pleasure at 
having the opportunity of welcoming the 
Society to York, a city, he said, of which the 
inhabitants were very proud. The Sheriff of 
York, in proposing ‘‘ The Newcomen Society,” 
spoke of the importance of the work of investi- 
gating the history of engineering. The Presi- 
dent, in his response, said that as well as in- 
vestigating the past history of engineering and 
technology, the Society was content to watch 
history being made, The reply to the toast of 
“The Guests ” took the form of an interesting 
talk on ‘‘ The Bygone Handicrafts of York,” by 
Mr. C. M. Mitchell, deputy curator of the York 
City Museum. Mr. Mitchell spoke of the forty- 
one trades mentioned as being practised in 
York in the thirteenth century, and referred 
to those which had died out and to those which 
had been developed in later years. Referring to 
the task which the museum had undertaken in 
reproducing the workshops of the old craftsmen 
of the city, Mr. Mitchell said that the museum 
authorities believed in the importance of illus- 
trating clearly and recording accurately the 
development of the crafts, for they were “ living 
history.” Through the researches of the 
historian and the technologist there could be 
pieced together the development of much of the 
life of this country. It was a work, Mr. Mitchell 
claimed, which was important, not only to 
those who sought to interpret the past, but also 
in providing future generations with knowledge 
and understanding of their heritage. 

Early on Friday morning, the party set out 
for the neighbourhood of Kingston upon Hull. 
On the way there were brief halts at Welton to 
see a watermill and at Skidby to inspect the 
windmill which is still in working order. The 
principal visit of the morning was to the Spring- 
head pumping station of the Kingston upon 
Hull waterworks, where a welcome was given 
by Mr. T. H. Jones, M.I.C.E., the water engi- 
neer, and his deputy, Mr. C. Green, A.M.I. 
Mech.E. The Hull water undertaking dates 
back to 1447 and therefore celebrated its fifth 
centenary five years ago. Its supply area 
extends over 312 square miles. At the Spring- 
head station there are two pumping wells with 
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a depth of 73ft and diameters of 22ft and 14ft 
respectively. In addition, there are shafts, 
bore-holes and about 5500ft of adits. It is of 
interest to note that a bore which was sunk at 
Springhead-in 1876 passed through the chalk 
into the blue clay at a depth of 407ft from the 
surface. In 1858 it was decided that 5,000,000 
gallons of water a day could be obtained at 
Springhead and more than £50,000 was spent 
on the necessary equipment. The next import- 
ant development was in 1876, when there was 
installed a 300 pump horsepower Cornish beam 
engine, with 90in diameter cylinder and 11ft 
stroke. It worked two 27in diameter bucket 
pumps, raising the water from the bottom of the 
22ft diameter well to a tank fixed below the 
engine-house floor. A single-acting 3ft dia- 
meter ram drew from the tank and delivered 
6,750,000 gallons of water per twenty-four 
hours. The engine is no longer used, but it is 
well preserved, and last Friday the members of 
the Newcomen Society were delighted to see it 
at work. It was being run under the control of 
Mr. E. Johns, of the Metropolitan Water Board’s 
staff, who was sent to Hull specially for the 
occasion, through the courtesy of Mr. H. F. 
Cronin, chief engineer of the Board. The engine 
was built by Bells Lightfoot and Co., of New- 
castle upon Tyne, and its installation in 1876 
was carried out by Smith, Pender and Co., of 
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Millwall, London. A full description of the 
engine, with drawings, was published in THE 
Enartneer of February 25th and March 3rd, 1876. 
It may be mentioned that in that description 
we referred to the engine as being “ one of the 
largest true Cornish engines ever put down to 
work without long pumping spears.” It should 
also be added that during last week’s visit 
many hopes were expressed for the preservation 
of this excellent example of nineteenth century 
craftsmanship and mechanical efficiency. 

Friday afternoon was spent in a visit to the 
shipbuilding yard of Cook, Welton and 
Gemmell, Ltd., at Beverley, which has an 
annual output of about 10,000 tons gross, 
principally of trawlers. On the return journey 
to York a pleasant halt was made at Great 
Driffield at the home of Mr. Leslie Downs, who 
is a@ member of the Society, and managing 
director of Rose, Downs and Thompson, Ltd., 
Hull. 

For those who were able to remain in York 


‘until Saturday there was a visit to the Philo- 


sophical Society’s Museum, of which Mr. G. F. 
Willmot is the curator. Thus came to an end 
another successful summer meeting of the 
Newcomen Society. The efficient organisation 
and genial ‘‘ shepherding’’ by the honorary 
secretary, Mr. A. 8. Crosley, contributed much 
to the smooth working of all the arrangements. 


An Electrically Operated Tower Crane 


IOWER cranes have been in use on the Con- 

tinent for many years, but it is only recently 
that they have become available in this country, 
as a result of the interest which has been shown 
in their potentialities. In our issue of November 
23rd last the use of tower cranes for building 
work was discussed, following a visit to the 
D.S.I.R. experimental establishment, where 
an investigation into the possibilities of these 
cranes had been in progress. At that time the 
import of tower cranes for commercial use in 
this country had recently started. The most 
recent step in this series of developments is 
the manufacture in this country under licence 
of a crane of this kind. We were recently 
invited to see a tower crane built under licence 
for the Swiss firm of A. Wullschileger, S.A., by 
W. E. Bray and Co,, Ltd., of Feltham, Middle- 
sex, and known as the “ Brayda.” 

The crane is electrically operated and is a 
recent design, incorporating one or two interest- 
ing refinements, of which the arrangement of 
the jib counterweights and the use of a com- 
pensating drum for level luffing may be men- 
tioned, It is shown in the accompanying illus- 
trations, and the table below gives the lifting 
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capacities corresponding to various positions of 
the jib. The jib can be luffed to any of the 
“ straight ” positions whilst the crane is working, 
‘but the cranked arrangement is semi-perma- 
nent ; it is effected by removing a link in the 
top chord of the jib and replacing it by a chain, 
which is longer than the link, thus causing the 
jib to bend at the pin joint on the bottom 
chord, The jib can then reach over a building 
about 98ft 6in in height, to’deposit its load at a 
radius of 46ft. 

The base of the crane is of riveted plate 
girder construction and carries the base casting 
and slewing rack. Inside the base cone there is 
a fabricated roller bearing taking side thrusts, 
which, together with the thrust bearing 6ft 
below it, resists “any overturning moment 
acting on the crane. The winch housing is of 
welded plates, reinforced with rolled steel 
channels, and the “A” frame consists of 


welded channels. The mast is in three sections, 
flanged and bolted together, each of welded 
plate; it is tubular with a base diameter of 
almost 3ft, tapering to about 2lin at the mast 
head casting. The jib is a welded tubular 
structure, each tube member being individually 
developed. The use of tubular steel is of advan- 
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TOWER CRANE WITH JIB LUFFED TO 
MINIMUM RADIUS 
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tage in reducing wind forees, which are appre- 
ciable in a crane of this kind. 

The crane is powered by four electric motors 
of the following sizes: for hoisting, 19 h.p.; 
for luffing, 9 h.p.; for slewing, 3 h.p.; and for 
travel, 4h.p. The supply is at 400V, three-phase 
a.c. to slip rings mounted in the base, through a 
trailing cable; a supply of 40kW to 50kW is 
required. All the motors are weatherproofed 
and there is protection against overload. The 
four controllers are provided with electrical 
interlocks, and an emergency stop button is 
wired in this circuit. Electromagnetic brakes 
are fitted to hoist, derrick and travel motions. 
The hoist is also fitted with an electro - 
mechanical brake operated by a solenoid. 
Mechanically operated limit switches are fitted 
to the luffing and hoisting motions. When the 
luff or hoist limit switches have been tripped 
the limited motion can, by means of the con- 
troller, be operated only in the reverse direction 
until the limit switch has been cleared. Main 
circuit breaker trips may be fitted on the track 
to prevent the crane overrunning the rails. A 
safe load indicator is fitted, giving visible and 
audible warning of an overload at any position 
of the jib. 

The reduction gearing from the 4 h.p. 
travelling motor gives a travelling speed of 
85ft per minute. The gauge of the track is 
120in, with 75 Ib rail. 

The slewing pinion is driven by the 3 h.p. 
electric motor through a 77: 1 reduction gear. 
This pinion engages in a circular rack. Brakes 
are not fitted to the slew motion, as abrupt 
























































































ARRANGEMENT OF TOWER CRANE 


braking causes the load to swing and sets up 
high stresses in the jib. However, due to the 
high reduction gear, the crane is brought gently 
to rest when the motor is in the “‘ off ” position. 
When the crane is parked in a high wind the jib 
will slew into the wind, thus reducing its 
resistance. The speed of slew is 1-1 r.p.m. 

The main hoist drum is driven by the 19 h.p. 
electric motor and is provided with both 
electromagnetic-and electro-mechanical brakes. 
Both brakes are automatically applied when the 
controller is in the “ off” position. The hoist 
drum is driven through a 10:1 reduction 
box and a two-speed reduction train. The 
normal speed of hoist is about 50ft per minute. 
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first counterweight jx 
picked up,°and after it 
has risen 12in the 
second one is picked 
up; this process ¢op, 
tinues until at the 
maximum radius lj 
the counterweiglits ar. 
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suspended, as shown in 
the elevation. The 
counterweight moment 
thus balances the 
moment of the unloaded 
jib in all positions, 
When the crane is to 
be erected, the base js 
first assembled on the 


Hoisting 
Cabin 

















Crane ‘ 
Base Hoist Reduction Box Slewing Table crane .rails and com. 
pletely baliasted. The 
4 al control cabin is then 
te positioned nearby and 
cue connected. electrically 
Hoisting Motor to the terminal |oard, 
The “‘A” frame and 
= counterweights are 
erected and cables 


























wrapped. The buse of 
the ‘mast is then lifted 
onto the crane base and 
the connecting pin at 
this point inserted. The 
jib is then positioned 
under the mast and 
pinned to it both at 
the top and bottom of 
the mast. The jib and 


tree 





-mast are. then raised 

together, using the 

a crane’s Own power, 

i ener. from the luffing drum 

Nea a . a ee in low gear. The mast 
Luffing Reduction Box? SSS is then bolted in posi- 





Luffing Motor 


COMPENSATING DRUM 


Low gear must be used for loads over 30 cwt, 
the high gear being used for lighter loads. 

The derrieking or luffing motion is by the 
9 h.p. motor, through a 36: 1 reduction ; two 
speeds are provided. The low speed is normally 
used for erection only, as described below. The 
luffing time from maximum to minimum radius 
(i.e., 65ft to 20ft) is approximately forty 
seconds. Incorporated with the luffing drum is 
a compensating drum, to which is attached the 
anchor end of the hoist cable. By means of the 
compensating drum the load height is con- 
stantly maintained when the jib is luffed. The 
ineorporation of level luffing is, we understand, 
unusual with tower cranes, as with most of them 
it is not possible to luff the jib while the crane 
is carrying a load. The second diagram here- 
with shows clearly the arrangement of the com- 
pensating drum. 

The cabin can be raised and lowered by a 
hand-operated winch. Stops are provided on 
the cabin travel-rails to lock it in position at 
5ft intervals on the mast. The maximum height 
of building over which the operator can see is 
50ft. There are four separate controllers in the 
cabin. They may be operated singly or 
simultoneously; in normal practice only one 
or two are operated together. All operations 
are stopped immediately by the electrical inter- 
lock if a limit switch is tripped. An emergency 
button can also be pressed, which will stop all 
operations ; working cannot then be resumed 
until all the controllers have been set to the 
“ off ’’ position. 

During operation the weight of the jib is 
balanced in all positions by counterweights 
consisting of a series of cast iron blocks attached 
through pulleys and cables to the rear of the 
jib (as shown in the left-hand side of the 
elevation of the crane reproduced herewith). 
These blocks are freely connected to each other 
by bolts which pass through clearance holes in 
their centres, so that each block can be sus- 
pended 12in below the next. . At minimum 
radius all of the blocks rest on a platform at the 
rear of the crane. As the jib is luffed out, the 








tion. The counter- 
weights are raised and 
the jib is connected 
in its final position 
at the top of the 
mast, unpinned at the 
bottom, and hoisted into position. 

The weight of the “‘ Brayda”’ crane, with all 
its electrical equipment, is 18 tons 18 cwt. The 
jib counterweights weigh an additional 5 tons, 
and the slewing counterweight (scrap iron) 
5} tons, and the travel counterweight (sand or 
gravel) 6 tons. 





The Institution of Production 
Engineers 


THE Institution of Production Engineers 
has elected Sir Cecil Weir, K.B.E., M.C., D.L., 
president for the year 1952-53, in succession to 
Major-General Appleyard, C.B.E., and Mr. 
Harold Burke, as chairman, in succession to 
Mr. Walter C. Puckey. Sir Cecil, after com- 
pleting his education in Scotland, Switzerland 
and Germany, served with the Forces through- 
out the 1914-18 war. During his business 
career as partner in the Glasgow firm of 
Schrader, Mitchell and Weir, Sir Cecil was a 
deputy chairman of the Scottish Development 
Council, president of the Glasgow Chamber of 
Commerce, and chairman of the administrative 
committee of the Empire Exhibition (Scotland), 
1938. He served as Civil Defence Commissioner 
for the Western District of Scotland from 1938 
to 1940 and throughout the war served on a 
number of important committees and boards 
set up by the Government. In 1944 he was 
appointed chairman of the Anglo-American 
Mission, which carried out an investigation 
of the state and potentialities of French 
industry, transport and power. In 1946 Sir 
Cecil went to Germany as president of the 
economic sub-commission in the Control Com- 
mission for Germany and when he returned to 
this country in 1949 became chairman and chief 


executive of the Dollar Exports Board. At, 


the end of June, 1951, Sir Cecil resumed his 
business activities, which in addition to a4 
partnership in his family business, include the 
chairmanship of the British Tabulating Machine 
Company, Ltd. 
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A Continuous Tube-Making Machine 


{ new forming and welding machine has been designed and built by the Bronx 
Engineering Company, Lid., for a South American firm. In it tubes are formed 
from rolls of strip and are welded in a continuous process at rates varying from 40ft 
(o 120ft per minute. The tubes it makes can range from tin to 2hin diameter, 20 to 
10 gauge, and can be cut off in lengths from 10ft to 20ft. 


E have received from the Bronx Engineer- 
ing Company, Ltd., of Lye, Worcs, par- 
ticulars of an interesting new machine designed 
for the continuous production of welded tubes. 
{The machine has a designed production speed 
from 40ft to 120ft of tube per minute, accord- 
ing to the size of tubes being made, which can 
vary between fin and 2}$in diameter and 20 
to 10 gauge. As described below, the machine 
js built with an oxy-gas welding unit, although 
the makers point out that, if desired, it can 
equally well be fitted with an electric welding 
head. 
The photographs we reproduce show the 


through an annulus in the centre of the roll 
and from there flows into a trough under the 
bed of the unit. 

The oxy-acetylene welding unit fitted on 
this machine is clearly shown in one of the 
illustrations. It consists of five ‘““FH”’ blow- 
pipe bodies, each carrying a flat head with 
multiple nozzles. These five heads are arranged 
so that the first three carry fifty-four nozzles set 
in two rows. In the fourth head there are 
seventy-five nozzles set in two rows which 
converge in the direction of the travelling tube. 
These four sets of nozzles are for heating only, 
and in the final set, which is the actual welding 





CONTINUOUS TUBE-MAKING MACHINE 


complete machine assembled for test at the 
makers’ works and the principal working 
sections into which it is naturally divided. The 
five main units or sections of the machine used 
in the sequence of operations to form a tube 
are as follows:—A forming unit, an oxy- 
acetylene welding unit, a sizing and straighten- 
ing unit, a flying cut-off, and a run-out and 
discharge table. Interspersed between these 
units are auxiliaries including a tube guide in 
front and a weld trimmer after the welding 
section, and a discharging roll at the entry end 
of the run-out and discharge table. 

The forming unit of the machine consists of 
six horizontal forming rolls, preceded by a 
guide bracket and supporting rollers for the 
strip feed. Each of the forming roll spindles 
is supported at the inner end by twin tapered 
roller bearings, with Hyatt rollers as the outer 
bearings. These outboard bearings are mounted 
in pedestals which are removable for roll 
changing purposes. On each side of the final 
horizontal forming roll, in this section of the 
machine, there is a set of vertical rolls, the 
outer ones of which give the final contour to 
the tube prior to welding. 

All rolls have means of top and bottom 
adjustment, the top roll being set with the 
aid of a micrometer scale which is incorporated 
on the top of each bearing housing for both 
the inboard bearings and the outboard bearings 
in their pedestals. 

From this section the strip, after having 
been formed into a tube, passes into the welding 
unit via a tube guide consisting of a blade 
which runs between the tube’s abutting edges 
to ensure that the joint is kept in line beneath 
the welding head. The tube then 
between six sets of laterally adjustable rolls. 
Each of these rolls is cooled by water from 
branch pipes under the machine which are 
taken to the hollow roll spindles. The cooling 
water passes up through each spindle and is 
fel via two small branch pipes into the cup 
formed by the hollowed-out roll ; it overflows 


head, forty-one nozzles are arranged in a single 
row. Individual means of height and lateral 
adjustment is provided for the nozzle heads 
by mounting them on a beam arranged 
centrally over the table. Vertical adjustment 
of each head is effected by means of five control 
levers each actuating an eccentric, and the 
lateral movement is given by a worm nut 
mechanism with five small handwheels. 

The beam is supported by a saddle riding on a 
pillar behind the unit, and is set to the correct 
height by a stop which is adjusted by a hand- 
wheel from the front of the welding unit. The 
beam is counterbalanced and is lowered into 


805 


the working position by an air cylinder located 
underneath the balance weights and controlled 
by a hand-operated air valve. Rapid elevation 
of the welding head complete with its nozzles 
from the work is effected by the balance weights, 
when a foot-operated stop is released. The 
blowpipe shanks and the nozzle units or heads 
for heating and welding are cooled by water 
which passes down, around the blowpipes into 
the nozzle heads, from which it overflows 





FORMING ROLLS 


through small diameter tubes into the cups of 
the rolls. 

Set immediately under the length of tube 
being heated and welded, there is a slotted 
channel faced with asbestos. This slot forms 
the entry for an exhaust duct running along 
the centre of the welding unit. Fumes are 
taken from this duct by a branch pipe at either 
end and extracted by a centrifugal blower 
situated behind this section of the machine. 

The gas supplies to the welding and heating 
heads are controlled from a panel situated in 
front of the unit which carries oxygen and 
acetylene pressure gauges, the oxygen regulator 
control and the valve control for the gases 
fed to each blowpipe. For the purpose of tests, 
the acetylene regulator was mounted by the 
makers of the machine on a separate board with 
the acetylene manifold, two banks of ten 
cylinders being in use at that time. It is 





WELDING HEAD AND SIZING ROLLS 
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WELDING HEAD IN OPERATION 


understood that when the machine is put into 
operation in South America it will use generated 
acetylene, which is being subsequently com- 
pressed so as to provide a minimum outlet 
pressure of 6 lb per square inch. The welding 
equipment was designed and supplied by the 
British Oxygen Company, Ltd. Test runs 
making l}in diameter, 14 gauge material gave 
welds with full penetration and good fusion. 
Pieces from sample welds subjected to 90 deg. 
bend tests are stated to have shown no signs of 
cracking. 

The -weld is trimmed by a tool which is 
mounted in a tool post for adjustment and has 
its cutting face ground slightly concave to 
accommodate different tube diameters. For 
this operation support is given to the tube by 
a roller immediately below. The trimmer is 
mounted at the entry end of the sizing and 
straightening unit, which comprises three sets 
of rolls. Following the sizing and straightening 
rolls there is a flying cut-off, the return ram and 
tube clamp of which are pneumatically operated. 
The abrasive cut-off wheel used is 16in in dia- 
meter‘and runs at 3600 r.p.m. Wheel traverse 
across the tube is arranged by a pick-up wheel 
running up an inclined ramp as the cut-off 
head travels down the length of the unit. This 
arrangement gives a rocking motion to the 
cut-off head. 





The 15 b.h.p. motor driving the cut-off wheel 
runs at 3600 r.p.m. The drive is transmitted by 
special flat belt to a pulley running on the 
housing of the cut-off head and this pulley is 
keyed to the main spindle, so that bending 
loads are taken on the housing and the spindle 
is only subjected to rotational stresses. 
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During the cutting-off operation the cut.of 
head is attached to the tube by pneumatic 
clamps on either side of the cut-off wheel. The 
length of the cut tube can be varied through ap 
adjustable limit switch on the discharge table 
which can be set to give tube lengths from 10g, 
to 20ft. 

The discharge pinch roll runs at a higher speed 
than the main rolls, so that when the tube jg 
severed movement of the cut portion is «:celer. 
ated so as to increase the gap between ‘t and 
the following section. The cut tube is prc pelled 
the full length of the discharge table, from ‘vhich 
it is released on to a cooling rack by pnev. 
matically operated triggers. 

All of the rams, clamps and ejector :nech. 
anisms of the machine are operated pneu natic. 
ally and an air supply at 300 cubic fect per 
minute and 75 1b per square inch is required 
for this purpose. The main rolls of the mechine 
are driven by a 25 h.p. variable-spee:! d.¢, 
motor running at 500 to 1500 r.p.m., the drive 
being through vee belts to the machine and 
then through chain couplings to the forming, 
sizing and straightening rolls. 





Two-Colour Prints from 
Tracings 


A NEw colour process for plan reproduction 
which has been introduced by Hall Harding, 
Ltd., of Stourton House, Dacre Street, London, 
S.W.1, makes it possible to reproduce 
prints from suitably drawn originals with lines 
in both blue and red. The process provides a 
quick and simple means of giving clear visual 
differentiation on a photoprint between any 
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two parts on an original drawing. With it 
additions, modifications or special parts added 
to original designs, ‘wiring circuits, mains 
systems, &c., can be made to stand out clearly 
in red against the background of a main struc- 
ture, site, apparatus or machine shown by dark 
blue lines. 

Although this, the ‘“‘Ammonax”’ colour 
process, makes use of special paper, no special 
equipment is required for its use other than 
that for other ammonia gas-developed mono- 
chrome printing work. The process depends 
on the difference in opacity to light of the lines 
on an original tracing. When two-colour 
prints are required, the original drawing must 
be made on a uniformly translucent tracing 
medium, with those parts it is required to show 
in blue on the prints drawn in ink, and those in 
red drawn with a hard pencil. 

The principle upon which the process is 
based is quite simple. In the printing 
operation, as no light penetrates to the light- 
sensitive paper through the dense ink lines, a 
blue colour results ; where some light penetrates 
through the pencil lines, a red colour results, 
and where the full light strength penetrates 
through the transparent background of the 
original tracing, the usual white ground is 
produced. 
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Magnetic Floater Units for 
Sheets 


{ue * Eclipse’ magnetic floater device for 
the automatic separation of iron and steel 
gheets and other shapes was introduced by 
James Neill and Co. (Sheffield), Ltd., of Napier 
Street, Sheffield, in 1949, and since that time 
the company has developed the units for wider 
felds of application. In this system of magnetic 
flotation permanent magnets of suitable strength 
are located opposite the edges of workpieces, 
magnetising them by induction with like poles 


” 
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adjacent so that they repel one another and 
separate to facilitate handling. When sheets in 
a pack are separated by this means they can 
quickly and easily be drawn off one at a time 
for feeding to a machine with less risk of feeding 
two at once, and the danger of cut fingers and 
hands often caused when handling sheet stock 
is much reduced. The permanent magnets used 
in the floaters do not deteriorate in ordinary 
service and the fact that they do not have to be 
wired up to & power supply makes them imme- 
diately available for use in, any part of a 
workshop. 

Standard floater units are made in two sizes : 
2tin wide at the poles by 3in high by 2 in 
deep ; and 3%in wide by 4in high by 3in deep. 
Their specially designed magnets are assembled 
in aluminium die-cast housings fitted with 
polished non-magnetic stainless steel front 
plates. As can be seen from one of the illustra- 
tions on this page, the units can be assembled 
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TRACTOR AND FUEL PUMPING UNIT 


on top of one another to build up separators to 
a height to suit each particular application. 
Fixing holes are provided at the top and bottom 
of each unit and, when required, they can be 
located side by side, as shown in the second 
illustration, where sheets are being separated 
for feeding a press. 

Until recently with horizontal floaters made 
by the company only sheets up to 10in wide 
could be floated. With a newly developed 
vertical floater sheet size is no longer limited, 
and at the B.I.F. last month the makers demon- 
strated how sheets 6ft by 3ft by 10-gauge 
could be successfully floated. 





Civil Jet Re-Fuelling Vehicles 


To meet the fuelling commitments for the 
B.O.A.C. ‘‘ Comet ” jet airliners at Singapore 
and Bangkok, Shell has designed an aircraft 
fuelling vehicle to be known as the “‘ Thornet,” 
which has a carrying capacity within the 
capabilities of the, road systems in those 
territories. This fueller has a performance 
similar to that of the many other vehicles 
operated by Shell for the B.O.A.C. “ Comet ” 
routes. 

After due consideration an articulated, or 
semi-trailer arrangement, was decided upon, 
and for the tractor portion a Thornycroft 
“Sturdy Star” petrol-engined chassis, as 
illustrated above, was selected. The manufact- 
urer loaned a ‘‘ Sturdy Star’ chassis to Shell 
in the U.K. so that the pumping unit and split 
transmission power take-off by Thompson 
Brothers (Bilston), Ltd., could be tested. A 
fifth wheel attachment 
has been provided at 
the rear of the tractor 
chassis to enable it to 
be hitched to a semi- 
trailer tank unit. 

Initially, these semi- 
trailer tank units will 
have a capacity of 1800 
gallons of aviation tur- 
bine fuel for the Singa- 
pore fuellers and 1500 
gallons for the Bangkok 
fuellers, At a later 
date it is hopéd that 
it may be possible to 
increase the size of the 
semi-trailer tank units 
to 2400 gallons capacity. 

In operation the 
tank unit is filled 
at the nearest supply 
depot or installation 
and bridged between 
this point and the air- 
field by conventional 
tractor units. When ful) 


semi-trailer tank units arrive at the airport they 
are uncoupled from the bridging tractor and 
coupled to the ‘‘ Thornet ” tractor unit which 
operates only on the airfield. 

On the conclusion of the fuelling operations 
empty semi-trailer tank units are unhitched 
from the “‘ Thornet ” and hitched to a bridging 
tractor for return to the supply depot. 

It is anticipated that two “‘ Thornet ”’ fuellers 
will operate together for each fuelling of a 
“Comet” jet airliner, thereby ensuring a 
fuelling speed of up to 400 gallons per minute. 
For a normal fuelling at Singapore and Bangkok, 
the ‘Comet ” airliner may require anything 
up to 3000 gallons of turbine fuel, and two 
“*Thornets ’’ should, therefore, be able to 
complete this delivery well within ten minutes. 
Even should the “‘ Comet” require complete 
replenishment of its tanks, amounting to some 
6000 gallons, it should be possible, by providing 
additional bulk units adjacent to the two 
‘** Thornets,”’ to complete the fuelling operation 
in less than thirty minutes. 


Steam Pipe Materials for 
Advanced Steam Conditions 


On Tuesday, May 13th, Mr. D. W. Crancher, 
B.Se., read a paper before the Institute of 
Marine Engineers entitled ‘“‘Steam Pipe 
Materials for Advanced Steam Conditions,” 
which we summarise below. 

The low fuel consumption when using 
higher steam temperatures and pressures 
linked with increased ship speeds has created a 
demand for advanced steam conditions and 
the paper considers the stability of materials 
for steam pipes. A chart shows the suggested 
limits of steam conditions for marine steam 
turbines. A temperature range of 800 deg. to 
950 deg. Fah. is mentioned with 1050 deg. Fah. 
being used for experimental installations. 
Plain carbon steel deteriorates in strength at 
these high temperatures: alloys of greater 
strength are required and they should have 
resistance to creep and corrosion, stability of 
microstructure. Other points to be considered 
are suitability for manufacture into a hot 
finishéd or cold drawn seamless tube, the 
margin of safety, permissible distortion and 
the safe working stress. 

At temperatures above 850 deg. Fah. con- 
ventional tests do not give the safe working 
stress and creep becomes of practical impor- 
tance. Long-term tests have been earried out 
to establish resistance to creep properties of 
certain materials and the following four basic 
alloys have this property ; low carbon steel, 


steels containing molybdenum, steels contain- 
ing molybdenum, and chromium and steels 
containing molybdenum and vanadium. In 
addition to the ferritic steels an austenitic 
steel containing 18 per cent chromium and 
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8 per cent nickel is being used for temperatures 
of 1050 deg. Fah. 

The properties of plain carbon steel pipe 
are briefly discussed and also those of 0-5 
per cent molybdenum steel, while it is noted 
that creep tests on chromium-molybdenum 
steels have not been comprehensive enough for 
creep in 100,000 hours to be estimated. Stress- 
temperature characteristics have been estab- 
lished for creep strains of 0-1 to 0-5 per cent 
in 100,000 hours for molybdenum-vanadium 
steel, which preliminary tests have shown to 
possess better creep resisting properties in 
the normalised and tempered condition than 
when normalised only. Tables give the chemical 
and mechanical properties of the various 
steels and a series of curves give the stress- 
temperature relationship for 0-1, 0-3 and 
0-5 per cent creep in 100,000 hours, while 
another graph gives this relationship for rup- 
“ture within the same time. 

Fracture may occur at stresses lower than those 
predicted from a tensile test when the material 
is working under conditions of appreciable 
creep, and a section of the paper discusses 
this question of creep ductility. Site welding 
of pipe has not been adopted for marine 
installations but consideration is given to the 
problems involved and certain recommenda- 
tions are given with regard to the electrodes, 
while both preheat and post-heat treatment are 
specified. Austenitic steel requires a different 
procedure to that for ferritic steel and a solu- 
tion to the problem of joining austenitic to 
ferritic steel has yet to be found. 

Steam conditions used in the United States 
for marine installations are higher than in Great 
Britain, the maximum temperature is 1020 deg. 
Fah. and the paper indicates the steels used 
over a range of temperatures. The main 
characteristics of the four steels available for 
the higher steam conditions, likely to be used 
in the future, are briefly surveyed and certain 
steels are recommended for temperature ranges 
from below 850 deg. Fah. to 1050 deg. Fah. 
An appendix discusses the creep of metals 
and there is an extensive bibliography. 


—_———__._ 


Protection Against Corrosion 
at the Abbey Works, Margam 


CorRRosION of steelwork is always a major 
problem confronting engineers. When the 
steelwork concerned is part of the largest steel- 
making plant in Europe the matter may be 
expected to receive very close attention. It 
was unfortunate, therefore, that a recent 
broadcast gave rise to considerable misunder- 
standing on this important subject. At the 
Abbey Works, Margam, the consulting engineers 
for the structural and civil work decided, after 
considerable research, to protect all steelwork 
above crane girder level by shot blasting the 
surface and applying a 0-004in sprayed coat 
of aluminium before painting. This involved 
15,000 to 20,000 tons of steelwork, which is 
the largest structural project in this country, 
possibly in the world, to be so treated. The 
decision, taken in 1946, followed the well- 
known observations in recent years of F. 
Fancutt and J. C. Hudson, among others, in 
their work for the British Iron and Steel 
Research Association’s Corrosion Committee, 
that surface preparation of steel before painting 
is @ major factor in establishing a protective 
coating. 

On the basis of information received from 
the consultants (Messrs. W. S. Atkins and 
Partners), it can be said that at Margam the 
initial cost of shot blasting and metal spraying 
followed by one coat of aluminium paint after 
erection was not more than two and a quarter 
times that of the more usual specification of 
weathering and wire brushing before the appli- 
cation of red lead primer and finishing paints, 
as applied to the remainder of the steelwork 
at the Abbey Works. This was despite the 
fact that on the steelwork below crane girder 
level rather more care than usual was adopted. 
The steelwork was weathered for as long as 
practicable and then thoroughly cleaned with 
power wire brushes and chipping hammers so 
that all millscale was removed. It was then 
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painted with a red lead primer followed by two 
coats of aluminium paint. Moreover, the steel- 
work above crane girder level was all of light 
lattice construction, which would be more 
costly to paint than the heavier steelwork 
below crane girder level. For this reason the 
comparison is slightly favourable to the painting 
specification and the final comparative figure 
might well be two or less. 

The comparative lives of the protective coat- 
ing systems are, of course, as important as 
their initial cost. The original estimate of the 
life of the paintwork below crane girder level 
was five years, and at the present time this esti- 
mate fooks like being confirmed. Subsequent 
repaintings might be more frequent. 

Above crane girder level a single paint coat 
was applied to the metal sprayed work partly 
to cover erection marks and the main protection 
will be afforded by the sprayed aluminium coat. 
Without any other treatment this may last 
for up to twenty years, while repainting will 
take place every seven years, largely for 
decorative and light reflective reasons. It will 
then only be necessary to wash down the old 
work and repaint. This will be much cheaper 
than wire brushing and patch priming par- 
ticularly when the inaccessibility of some of the 
work is taken into account. 

A financial balance shows that the total costs 
of anti-corrosive treatment over a period of 
fifty years for the metal sprayed work would be 
just under half those for the ordinary painting 
treatment. 





Technical Reports 


Intrinsic Safety of Electrical Circuits in Relation 
to the Explosion Hazard in Industry and Relative 
Ease of Ignition by Weak Sparks of Various Gases 
and Vapours (Ref. G/T259). By J. A. B. Horsley, 
O.B.E., M.I.E.E. (Ministry of Fuel and Power). 
The British Electrical and Allied Industries Research 
Association. Price 7s. 6d., postage 3d.—This 
report summarises results gained on _ intrinsic 
safety research up to the present date. The papers 
covered are S.M.R.E. Papers 104 and 106, and E.R.A. 
Refs. G/T232, G/T257 and G/T258. Both these 
papers are concerned with the relation between the 
minimum igniting current and the circuit induct- 
ance ; they record also the increase in the minimum 
is shunted by resistance or capacitance, and the 
influence of the rate of break of the circuit and of 
circuit voltage. All the experiments were carried 
out with methane-air mixtures, containing, approxi- 
mately, 8-3 per cent methane. 

Suggestions for grouping inflammables for the 
purposes of intrinsic safety are given. 


Some Aspects of the Relation between the Relaxation 
Spectrum and the Creep Spectrum: A New Mathe- 
matical Relation Concerning the Delta Function (Ref. 
L/T264). By B. Gross and H. Pelzer. The British 
Electrical and Allied Industries Research Associa- 
tion. Price 7s, 6d., postage 3d.—By the use of the 
impedance and admittance concept, the electric 
network analogue of the visco-elastic behaviour 
of materials facilitates the interpretation of the 
relation between the spectra of retardation times 
and of relaxation times. In the limiting case when 
there is only a single time constant, i.e., if the 
spectrum degenerates into a single line, one is led 
incidentally to a new mathematical relation con- 
cerning the delta function. Although this relation 
is rather unorthodox, it can be verified for two 
different special representations of the delta 
function. 





Review of Problems of H.V. D.C. Transmission 
and Future Possibilities (Ref. B/T111). The British 
Electrical and Allied Industries Research Associa- 
tion. Price 7s. 6d., postage 3d.—The report briefly 
reviews early work,’the present position, and future 
possibilities of power transmission using direct 
current at high voltages. It is based on careful 
study by this E.R.A. section of the information 
available on the subject, and it is believed to 
represent the best informed opinion at the present 
time, though modifications may naturally be 
expected with the growth of experience. 


Theory of Barium Titanate : Part 2 (Ref. L/T265). 
By A. F. Devonshire. The British Electrical and 
Allied Industries Research Association. Price 10s., 
postage 4d.—In an earlier report (Ref. L/T224), 
the properties of single domains of barium titanate 
were discussed in a phenomenological way. In the 
present report the theory has been extended and 
expressions have been obtained for the piezo- 
electric constants, elastic coefficients for constant 
field, and dielectric constants for constant strain in 
terms of ther physical constants of the material. 
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French Engineering New; 
(By our French Correspondent) 


A new plant for the production of vag 
fuel oil is being installed in Gennevillicrg, 
gas will have a calorific value of fron 9099 to 
10,000 calories per cubic metre. ‘ihe 
method is being used. This marks the beginn; 
of an important programme for the Produetion 
of gas from raw materials other than ¢qq) 
which was drawn up by Gaz de France som, 
time ago. The new plant will be used us g kind 
of pilot plant, and it is hoped that now tee. 
niques will be developed from the e> perieng 
gained with it. 

* * * 

The city of Marseilles has acquire: a noy 
fire float. It was designed and built for the City 
by the Chantiers Navales Franco-F ‘ge, ¢ 
Villeneuve La Garenne. The new \ essel \, 
equipped with two 150 h.p. diesel engin:s, It jy 
relatively small, being 20m long and 4-7m jy 
breadth, with a displacement of 66 tors. [i 
top speed is 11-5km per hour. Its small giz. 
will, it is thought, make for easy handliig. 

The fire fighting equipment includes ty 
centrifugal pumps, each capable of deivering 
between 382 and 486 cubic metres of water pe 
hour under @ pressure of from 12kg to 20kg per 
square metre. When the pumps are synichrop. 
ised they can deliver between 662 and 971) cubic 
metres of water per hour under a pressure of 
between 6kg to 10kg per square metre. 

7 * a 
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The Chambre Syndicale des Constructeurs de 
Matérial de Chemin de Fer has commented on 
the growing locomotive exports from France, 
It says that in 1946 the industry looked for 
foreign markets, and since that date business 
to the value of £6 million has been done. §o 
far orders have been received from Luxem. 
bourg, Holland, Spain, Brazil, Greece, Egypt, 
Rhodesia, Australia, Mexico, Indonesia, and 
Pakistan. 

Railcars and trailers are also in demand by 
foreign countries, particularly since they have 
been developed to a greater extent in France 
than elsewhere. Of these, Spain ordered ten, 
the Peloponesian Railways thirteen, and 
Luxembourg ten. 

~ * * 

Figures published by the Saar show that in 
1951 industrial production, not including coal 
mined, amounted to £188-7 million, of which 
France took £68-3 million and Germany only 
£6-7 million. The steel industry contributed 
£70-4 million sterling to the total figure, the 
manufacturing industries £51-2 million, and 
other branches of industry £67 million. 

Sales to France in 1948 amounted to 25 per 
cent of the total industrial turnover of the Saar 
territory. In 1949 this percentage increased to 
36-6 per cent, in 1950 it was 33-2 per cent, 
and last year 68-3 per cent. The import- 
ance of the Saar to France and, of course, of 
France to the Saar, is evident. In 1951 Western 
Germany took only 13-7 per cent of the Saar’s 
total production. 

* + * 

The Ateliers et Chantiers de France announces 
the launching of a passenger cargo liner and a 
dredger. The first, the ‘‘ Calédonien,” is 
167-35m long, 20-6m in breadth, has a displace- 
ment of 17,500 tons and a service speed of 
15 knots. The ship has nine watertight com- 
partments, the capacity of the holds is 
14,100 cubic metres, and it carries 363 
passengers. The second vessel, ‘“‘ Le Slack,” 
is a self-propelled grab dredger with a dis- 
placement of 970 tons and a service speed of 
9 knots. 

On the occasion of the launching of these 
ships the Minister of Public Works said that he 
had been able to obtain the credits available for 
further building. This was important at a time 
when the Government’s deflationary policy 
was reducing credits at an alarming speed. The 
Minister said that the excuse that building was 
behind other countries because of social insur- 
ance and other costs, was not true. Other 
countries had similar costs. He said that 
France was still behind technically in ship- 
building and other engineering work, and that 
methods used in many yards were obsolescent. 
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Industrial and Labour Notes 


Electricity and Industry 

In the course of an address which he 
delivered in Newquay on Friday last, Mr. 8. F. 
steward, chairman of the South Western 
Electricity Board, said that this country would 
step back fifty years if certain critics who 
wished to curb the proper development of 
electricity had their way. ‘Talking about 
electricity 's place in the national fuel economy, 
Mr. Stewurd claimed that electricity was the 
life blood of Britain’s industry. Without a 
relatively cheap and efficient source of power, 
with the ease of transport and control which 
only electricity could provide, he continued, 
this country would lose her place as a great 
industria! nation. Furthermore, Mr. Steward 
inted out, there was a need for even greater 
mechanisation, which meant more power at 
the elbow of each worker, and the expansion of 
electricity supplies to industry, at the same 
time avoiding much of the inefficient use of 
fuel to-day. The power stations, he added, 
were making a big contribution to national 
fuel economy by burning the lowest grades of 
coal, which were unsuitable for most other 
processes and were likely to increase in future 
as a result of modern mechanised mining. 
The electricity supply industry was also plan- 
ning to use coal residues, which up to the 
present had been unburnable. Another state- 
ment made by Mr. Steward was that over 
2,000,000 tons of coal had been saved in three 
years as a result of improved thermal efficiency 
in the power stations, a rate of advance which 

was unrivalled by any other fuel industry. 


Employment and Unemployment 

The Ministry of Labour's latest report 
on the employment situation in Great Britain 
shows that the total working population 
increased by 34,000 (18,000 men and 16,000 
women) during April, and at the end of that 
month numbered 23,478,000 (16,049,000 men 
and 7,429,000 women). The strength of the 
Forces was 868,000 and the number of people 
in civil employment was 22,132,000, which was 
9000 more than at the end of March. 

The Ministry states that at the end of April 
4,111,000 people were at work in the basic 
industries of the country, which indicated a 
net increase of 19,000 during the month. 
The greater part of that increase was in agri- 
culture, but a further 4000 were added to the 
labour force of the coal mining industry, 
bringing the number of wage earners on colliery 
books to 715,000 by the end of the month. 
In the manufacturing industries there was a 
net decrease of 26,000 in the number of people 
employed, the total at the end of April being 
8,668,000, compared with 8,786,000 at the 
end of last year. Most of the decrease again 
occurred in the textile industries. In the group 
of industries classified as ‘‘ engineering, metal 
goods and precision instruments ’”’ there was 
an addition of 1000 workers during the month, 
which brought the total to 2,595,000 and 
there was also an addition of 5000 in the 
vehicle building industries, making the total 
there 1,078,000. In other industries and 
services mentioned in the report, there was an 
increase of 2000 to the labour forces of building 
and contracting undertakings, bringing the 
number in those occupations up to 1,425,000, 
and an addition of 8000 to the number engaged 
in “ professional, financial and miscellaneous 
services.” 

The unemployment figures included in the 
report relate to May 12th, when there were 
467,445 people registered as out of work, 
compared with 467,871 on April 2lst. The 
May figure, the Ministry says, represented 2-2 
per cent of the total number of people employed. 
It included 147,089 people described as ‘‘ tem- 
porarily stopped.” 


The Coal Board’s Quarterly Statement, 
The National @oal Board has issued 
this week its statistical statement of the 
costs of production, proceeds and profit or loss 


of collieries for the first quarter of this year. 
The colliery profits in that period have been 
put at £8,832,368, while the estimated profits 
of ancillary undertakings were £1,075,000, 
making a total of £9,907,368. From that total 
the sum of £5,758,000 has to be dedicted in 
respect of interest (£38,000), loss on imported 
coal (£1,220,000), and provision for taxation 
(£4,500,000), leaving the sum of £4,149,368 
as the actual estimated profit for the quarter. 
After the interest payable to the Minister of 
Fuel and Power (£3,900,000) has been deducted, 
the estimated surplus for the quarter is shown 
as £249,368. 

The Board says that the colliery financial 
results for the first quarter were materially 
affected by the inland selling prices increases, 
averaging 5s. a ton, which came into operation 
on December 31, 1951, and by the full effect 
of the wage increases which began during 
November last. There were also further 
increases in the prices of materials used and 
in other costs. During the quarter the amount 
of coal disposable commercially was 51,338,759 
tons, the proceeds to the Board of each ton 
amounting to 57s. 5-7d. The total costs per 
ton of production were 54s. 3-5d., of which 
34s. 10-7d. went in wages and allowances in 
kind. The profit per ton, before charging 
interest, was, therefore, 3s. 2-2d. During the 
quarter the average earnings per week for all 
workers were £11 2s. 2d. in cash and 10s. 7d. 
in kind, making a total of £11 12s. 9d. The 
average weekly earnings at the coal face were 
£12 19s. 2d. in cash and Ils. Id. the value of 
allowances in kind, making a total-of £13 10s. 3d. 


Zinc and Copper 

During the last week or so, the Ministry 
of Materials has announced two reductions in 
the price of zinc. The price of good ordinary 
brand zinc is now £138 per ton, delivered 
consumers’ works, compared with £166 per 
ton, which was the ruling price prior to June 
4th. Premiums for higher grades remain 
unchanged. 

Another announcement from the Ministry 
of Materials, which was made at the end of 
last week, stated that in view of the confused 
world copper price situation, and pending its 
clarification, no further sales of copper to 
United Kingdom consumers would be made 
for the period beyond the end of June. Sales 
of copper against consumers’ June allocations, 
however, remain unaffected. At the time of 
going to press a further announcement has 
been promised*by the Ministry. 


The National Dock Labour Board 

The annual report of the National 
Dock Labour Board, which was published a 
few days ago, deals with the year 1951 and 
shows that the total cost of operating the 
dock labour scheme through the year was 
£3,426,088. Of that amount, £3,027,630 was 
spent on operational costs, £112,011 on wel- 
fare and £286,447 on capital costs. The 
report indicates that the operational costs 
were about £60,000 lower last year than in 
1950, in spite of a larger labour force, higher 
rates of pay and other increased expenditure. 
The saving, it is suggested, was brought about 
entirely by the high volume of port work 
which prevailed throughout the year. It 
provided employment for an average of more 
than 63,500 men, or nearly 80 per cent of the 
average workers’ register of 80,000 or so. 
The result, of course, was a considerable saving 
in attendance money. 

But in spite of transfers of labour, the 
temporary engagement of non-registered wor- 
kers, the speedy treatment of casualties and 
other attempts to economise in manpower, 
the labour requirements of employers could 
not always be fully met. By the end of the 
year, however, there was a decline in the 
number of serious labour shortages reported, 
a fact which made it clear that the Board had 
been justified in resisting local demands for 


additional recruitment. The report states 
that the gross average earnings of daily workers 
in the ports during last year amounted to 
£9 16s, 6d. a week, compared with £8 12s. 10d. 
in-the preceding year. This increase is attri- 
buted partly to increased rates of pay and 
partly to the exceptional opportunities of 
employment. Stoppages of work through 
disputes resulted in a loss of 339,878 working 
days during the year. 


The Merchandise Marks Committee 


The Board of Trade has announced 
the appointment of a standing committee 
under the Merchandise Marks Act, 1926, 
charged with enquiries in respect of goods 
other than agricultural and horticu!tural pro- 
duce and the produce of any fishing industry. 
Sir Guy Locock is the chairman, the. other 
members being Mr. C, B. Dyson and Mr. J. A. 
Birch, with Miss E. T. Dowling, of the Board of 
Trade, as secretary. 

Under Section 2 of the Act applications may 
be made to the Board of Trade to recommend 
the making, amending or revoking of Orders 
in Council requiring imported goods, other 
than the produce mentioned above, to be 
marked with an indication of origin. Applica- 
tions may also be made for provisional exemp- 
tion from existing Orders in Council. The Board 
of Trade refers applications to the standing 
committee, whose function it is to consider 
them and report. Applications should be 
addressed to the Secretary, Board of Trade, 
Industries and Manufactures Division 2, Horse 
Guards Avenue, Whitehall, London, 8.W.1. 
No application relating to any class or descrip- 
tion of goods can be referred to the standing 
committee unless, in the opinion of the Board 
of Trade, it substantially represents the 
interests of either manufacturers, producers. 
traders, users or consumers, or of any body of 
wage-earners. Committee meetings lapsed on 
the outbreak of war in 1939. The committee, 
it is stated, is now being revived on account 
of renewed interest in the subject by traders. 


Patents Report, 1951 

The sixty-ninth report of the Comp- 
troller-General of Patents, Designs and Trade 
Marks, with appendices for 1951, published by 
Her Majesty’s Stationery Office, one shilling, 
net, includes a tabular statement of the general 
business of the office for each year since 1938. 
The number of applications for patents was 
30,513, some 1173 fewer than the previous 
year, and the report goes on to state that the 
arrears of patent applications awaiting exami- 
nation are due to lack of staff and that it is 
hoped to fill the vacancies by recruiting on a 
common basis with the scientific civil service. 
The changes which occurred in patent publica- 
tions from Belgium, Germany and Japan are 
recorded and the report discusses the trend of 
invention as disclosed by the patent specifica- 
tions accepted. Activity increased in the 
field of electronics, particularly the develop- 
ment of multi-electrode, cold-cathode tubes 
for application to calculating machines, tele- 
phone exchanges and telegraph systems, while 
there was no falling-off in the trend towards 
“pulse code modulation ’’ systems for the 
transmission of intelligence. A steady flow of 
inventions continued with relation to transis- 
tors, germanium and other contact devices 
for signal amplification, to ceramics with 
piezo-electric characteristics, and to sound 
recorders and reproducers using magnetic 
tapes. Many inventions were concerned with 
aircraft, jet propulsion, and gas turbines, and 
also with the wider application of powder 
metallurgy technique. Prestressed concrete 
received attention and it is noted that the 
tendency in radio and television is towards 
more compact sets, without iron-cored trans- 
formers, but with greater safety and at low 
cost, while television transmission and recep- 
tion inventions were concerned with images 
in colour. 
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Rail and Road 


ALuMiIniuM UNDERGROUND CoacHEs.—Trials are 
to be made with unpainted aluminium rolling stock 
on London Transport railways, and one such 
car will go into service on the District Line this 
month. A complete train of unpainted stock will be 
placed in service later in the year. If unpainted 
aluminium cars are found to be practicable under 
normal operating conditions, a considerable saving 
in initial cost and maintenance could result. In 
initial investigations a single aluminium panel has 
been exposed for some months on a Northern Line 
train. 

Tae Havirax-DartMoutTH BripGE, CaNADA.— 
The Dominion Bridge Company, Ltd., of Canada, 
has been awarded the contract for the fabrication 
and erection of the superstructure of a suspension 
bridge for the Halifax-Dartmouth Bridge Com- 
mission. The bridge, to be erected across Halifax 
harbour, will have a total length of 4420ft. The 
main span will be 1447ft 2in and the side spans 
526ft 7in. The height of the towers will be 309ft, 
and the clearance under the main span 165ft. 
Dr. P. L. Pratley, M.I.C.E., of Montreal, 
is the consulting engineer and C. A. Fowler and 
Co., of Halifax are the associate engineers. Com- 
pletion of this 8 million dollar project is scheduled 
for 1954. 


Air and Water 


S.S. “ Unirep Srates.”——-The United States 
Lines announces that the gross tonnage of the 
““ United States ” is 53,330 gross tons. 

CENTENARY.—On Wednesday of this week the 
Tees Conservancy Commissioners celebrated the 
centenary of the Commission, which was formed 
in 1852, to succeed the Tees Navigation Company. 

OxsirvaRy.—It is with regret that we record 
the death of Mr. W. C. Jackson, which occurred 
suddenly, on Tuesday of last week. Mr. Jackson, 
who was formerly chief designer to Saunders 
Engineering and Shipbuilding Company, Anglesey, 
was, at the time of his death, in charge of Dunlop 
aviation division’s technical publications. 

DELTA Propuction Arrcrart.—Following 
months of evaluation by the Royal Air Force, the 
Gloster “‘ GA5,” an aircraft with a delta planforni, 
has been chosen for “ super-priority ’ production. 
It is designated a multi-purpose fighter and is 
extensively equipped with electronic interception 
and navigational aids. The aircraft is fitted with 
two closely mounted Armstrong Siddeley ‘‘ Sap- 
phire ’” turbo-jet engines, which enjoy a similar 
production status. This engine now develops 
8300 Ib static thrust and is the most powerful 
engine yet in production. The “ GA5” is stated to 
have marked advantage in respect of speed, range, 
fire power, climb, and interception facilities to any 
known aircraft. 


Perrot Train.—West Africa’s first waterborne 
“petrol train”’ is now on its 700 miles maiden 
voyage and is carrying bulk cargo to Lokoja, 
Southern Nigeria. During the short rainy season 
shipments will be made a further 500 miles up the 
Benue River to Garoua in the French Northern 
Cameroons. The train consists of eight specially 
designed barges, each of 200 tons capacity, built 
by Clelands (Successors), Ltd., Wallsend, and the 
tug, “ Adana,” constructed by Yarrow and Co., 
Ltd., Glasgow. The particulars of the tug are: 
length overall 129ft, beam 32ft, depth 6ft, and 
draught 4ft 3in. while the ship is powered by two 
425 b.h.p. Crossley diesel engines and is steered by 
four rudders. It is expected that the fully laden 
barge train of 1600 tons will have a speed of 
7 knots. 


Marine ScuoLarsHie ScHEME.—A scholarship 
scheme is to be instituted by the Marconi Inter- 
national Marine Communication Company, Ltd., in 
order to provide financial assistance to young men 
who wish to embark on a career at sea as radio 
officers. To inaugurate the scheme it has been 
decided to award fifty scholarships for the current 
year, and these have been allocated to fifteen 
private wireless training colleges in England, Scot- 
land and Wales. Application for consideration 
must be made in the first instance only to the prin- 
cipals of wireless training colleges. Primary selection 
of candidates will be carried out by the principals 
of the colleges, who will be asked to recommend 
entrants whom they consider suitable. The recom- 
mended candidates may be either partly trained 
students who find that they cannot meet the cost of 
further tuition, or applicants who wish to undergo 
tuition, but are not in a position to pay the entire 
fee themselves. The names of recommended candi- 
dates will then be submitted to the Marconi Inter- 
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national Marine Communication Company, Ltd., 
for consideration and final selection, and those to 
whom scholarships are awarded will be notified. 
The Marconi Marine Company will then undertake 
to meet two-thirds of the tuition fees necessary to 
cover study to the standard required to obtain the 
Postmaster-General’s Certificate of Proficiency in 
Radiotelegraphy (second class), possession of which 
qualifies the student to go to sea as a radio officer. 


Miscellanea 
Kwinana Rermnery.—The main contractors 
for the refinery to be built at Kwinana on Cock- 
burn Sound, Fremantle, Western Australia, aré 
the M. W. Kellogg Company and Costain-John 
Brown, Ltd. 


Tue ENGINEERS’ Guitp.-The next meeting of 
the Metropolitan Branch of the Engineers’ Guild 
will be held on Friday, June 20th, at 6 p.m., at 
Caxton Hall, Westminster, S.W.1. An address on 
“‘ Industrial Relations’ is to be given by Mr. W. 
Robson-Brown, M.P., A.M.I.Mech.E. 


INsTITUTE OF PHysics.—At the annual general 
meeting of the Institute of Physics, held on June 
5th, Dr. C. Sykes, the managing director of Thomas 
Firth and John Brown, Ltd., Sheffield, was elected 
president and the vice-presidents elected were 
Mr. O. W. Humphreys and Dr. T. L. Ibbs. Sir 
Owen W. Richardson, F.R.S., who was awarded the 
1928 Nobel Prize for Physics, was elected to 
honorary fellowship. 


Om Consumption.—The Petroleum Information 
Bureau has published, on behalf of the U.K. 
Petroleum Industry Advisory Committee, Statistics 
Relating to Consumption and Refinery Production 
for 1950 and 1951. The overall consumption of 
petroleum products has risen from 15,276,771 tons 
in 1950 to 16,887,908 tons in 1951. The analysis of 
deliveries into consumption of gas, diesel and fuel 
oils shows that almost every industry used more oil 
for burning and for power and that the production 
of petroleum products increased from 9,283,752 
tons in 1950 to 16,430,035 tons in 1951. 


Oxy-ACETYLENE WELDING Rops.—We are in- 
formed by the Suffolk Iron Foundry (1920), Ltd., 
of Stowmarket, that it has added two new oxy- 
acetylene welding rods to its One of these, 
known as the “ Sifonite No. 18” hard surfacing 
rod, is of a special cast hard alloy, developed to 
eliminate wear caused by heat, corrosion and 
abrasion, and is available in three sizes, #in 
diameter, j#,in diameter, and }in diameter. The 
other is a special new bronze rod containing 22 per 
cent nickel, specially produced for the*‘ Sifbronzing ”’ 
of stainless steel fittings, as it has good colour match. 


INSTITUTION OF StRUCTURAL ENGINEERS—At 
the annual general meeting of the Institution of 
Structural Engineers, which was held on May 22nd, 
the following officers were elected for the session 
1952-1953 :—President, Mr. E. Granter, B.Sc., 
M.LC.E.; vice-presidents, ‘Lieut.-Colonel R. F. 
Galbraith, R.E., M.C., B.Sc., A.M.I.C.E.; Dr. 8. B. 
Hamilton, M.Se., A.R.C.S., A.M.L.C.E.; Mr. 8. 
Vaughan, B.Sc., M.I.C.E.; Professor A. G. Pugsley, 
O.B.E., D.Sc., F.R.S., M.I.C;E., F.R.Ae.S.; Mr. 
G. S. McDonald, M.I.C.E.; Professor A. L. L. 
Baker, B.Sc., M.I.C.E. The new council takes office 
in October. 


InsTiTuTION oF Muninc’ ENGINEERS. — The 
summer meeting of the Institution of Mining Engi- 
neers is to be held at Keele, near Stoke-on-Trent, 
on Wednesday, Thursday and Friday, July 2nd, 
3rd and 4th. The programme includes a number of 
visits to collieries and potteries and other works. 
On the first day of the meeting a paper by Dr. Lewis 
E. Young on “ Problems and Trends in Mechanical 
Loading in Underground Mines in the U.S.A.” is 
to be presented for discussion. The Institution 
dinner will take place on Thursday, July 3rd, in the 
refectory of the University College of North 
Staffordshire. 


CamMBRIDGE UNIveRsITY ENGINEERS’ AssocrA- 
TIoN.._The Cambridge University Engineers’ Asso- 
ciation has recently brought up to date its register 
of members, the total membership at present being 
1360. The Association was founded in 1929 with the 
twofold object of keeping Cambridge engineering 
graduates in touch with one another and with the 
engineering department of the University. Life 
membership of the Association can be secured for a 
payment of two guineas. Former Cambridge 
graduates in engineering are invited to apply to the 
honorary secrétary of the Association, Mr. A. H. 
Chapman, for information about its activities. His 
address is the University Engineering Laboratory, 
Trumpington Street, Cambridge. 
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Lonpon Master Burtpers’ Associa rioy,—}, 
April, 1951, a technical information serv ‘ce 
into operation in London by arrangement: between, 
the London Master Builders’ Association and th 
Ministry of Works. The service has proved » succes. 
and interest in its use is steadily growing. To give 
further encouragement to this service, the i..M.B,4 
and the Ministry have now decided to issu: a gepia, 
of technical notes. These notes will be ‘<sued to 
the extent of about three or four a year, ..nd each 
will deal with some specific field of building and yj) 
contain references to published results of build; 
research on the subjects discussed. The first of 
these technical notes deals with plastering 


SONFERENCE ON CIviL ENGINEERING P :opipyg 
IN THE CoLonies.—On Monday next, June 16th, 
the summer meeting of the Institution of (Cjiyj 
Engineers, which this year is devoted t. a cop. 


ference on civil engineering problems in the «olonieg, 
will be formally opened, and the various ‘ ochnica] 
sessions and visits will be in progress throughout 
next week. This will be the third in the Inst itution’s 
series of colonial conferences, which are intended 
primarily to cater for civil engineers in the colonial 
engineering service and others concerned with 
similar work. The papers to be presented deal 
with such subjects as the need for road research 
in the colonies ; railway work in Nigeria and North 
Borneo ; water supplies in Tanganyika and Hong 
Kong; water resources of Southern Khodesia 
and hydro-electric development in Uganda. 


‘“ Drrect CurRENT.”—We have received a copy 
of a new quarterly journal, Direct Current, published 


- (16s. annual subscription) by Garraway, Ltd., 


lla, Kensington Church Street, London, W.8. In 
a foreword C. W. Marshall, B.E.A. Divisional Con. 
troller for South-West Scotland, discusses direct 
current as a subject in its own right, with applica- 
tions in wer transmission, electric traction, 
signalling, and control services. B. G. Rathsman and 
Dr. U. Lamm give an account of progress with the 
Gotland high-voltage direct-current link. In another 
article H. von Bertele examines the progress made 
towards solving the problems associated with the 
apparatus needed at the end of a direct-current 
link, to provide the reactive power wants of the 
receiving network. The Swiss viewpoint on high. 
voltage direct.current is stated in an article by 
Ch. Ehrensperger. The need for co-operation 
between manufacturer and supply authority in the 
development of direct current for electrical trans- 
mission is stressed by J. E. Calverley and Dr. 5. 
Whitehead outlines the activities of the E.R.A. in 
the field of high-voltage direct-current transmission. 
Finally, a review of the possibilities of generating 
useful power by thermo-electric means (the Seebeck 
effect) is given in an article by Miriam E. Griffith. 


Personal and Business 


Dr. C. J. DADSWELL, a director of the English 
Steel Corporation, Ltd., has been elected president 
of the Institute of British Foundrymen. 


Mr. A. Hupson Davirs has been appointed a 
director of Pilkington Brothers, Ltd. He will con- 
tinue to act as managing director of Fibreglass, Ltd., 
Ravenhead, St. Helens, Lancs. 


W. P. Burrerrietp, Ltd., Shipley, Yorks, 
announces that Mr. D. F. Balaam has_ been 
appointed to take charge of its Liverpool office, in 
succession to Mr. A. V. Ashton, who has resigned. 


THe INTERNATIONAL Roap FEpERATION, Ltd., 
18, South Street, London, W.1, states that its 
inland telegraphic address is now “ Introadfed, 
Audley, London,” and that its cable address is 
‘** Introadfed, London.” 


BRIGADIER-GENERAL T. B. Witson, formerly 
chairman of T.W.A. Airlines, has arrived in London 
to take charge of the office of the United States 
Defence Materials Procurement Agency. His head- 
quarters are at Keysign House, Oxford Street, W.1. 


Nortuey Rorary Compressors, Ltd., Park- 
stone, Dorset, has appointed Mr. A. F, Andrews as 
technical representative in the counties of Hereford, 
Leicester, Shropshire, Stafford, Warwick, and 
Worcester. His address is Buntsford Hill, near 
Bromsgrove (telephone, Bromsgrove 2167). 


Tue Macnestum ApvisoRY COMMITTEE states 
that it has appointed Wenham Brothers and Co., 
21, Bennett’s Hill, Birmingham, 2 (telephone 
number, Midland 0994/7), as permanent secretaries. 
This. company also has an office in London at 
15, Tooks Court, E.C.4 (telephone number, Chancery 
7161), but communications should normally be 
addressed to Mr. A. M. M. Burdon-Cooper at the 
Birmingham office. 
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British Patent Specifications 
When an invention is communicated from abroad the 


name and address of the communicator are printed in 

italics. When an ? ts not illustrated the specifica- 

tion is without drawings. The date first given is the date of 

a ication : the second date, at the end of the abridgment, 
tion of the plete specification. 
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ey specifications may be obtained at the Patent 


Sales Branch, 15, South ings, Chancery 
(8 W..2, 28.8d. each. 


RAILWAY ENGINEERING 


672,834. March 28, 1950.—TRaversERs ror Rait- 
“way VEHICLES, W. and J. R. Watson, Ltd., 
8], Great King Street, Edinburgh, 3, 
Alexander George Watson, 1, Traquair Park 
West, Edinburgh, 12, and John Holt, Hailes 
Plant Depot; Dumbryden Road, Edinburgh, 11. 

The object of the invention is to provide a com- 

+ traverser which can be used where space is 
limited and which can be readily dismantled and 
reassembled, Referring to the drawings, the plat- 
form A consists of a rectangular sheet of metal that 
overlaps the rails of the permanent way. On top 
of the platform are two guide rails spaced to register 
respectively with the track rails. Also secured to 
the platform at each end are two plates to which are 
hinged plates B of corresponding width to that of the 











































































\ i 
Hoa eee | 
+ | ar q 
eh io a Het = 
dey hat § 3! .i4 ‘ 
ee) 
He woe Re  atee dee : 
ee a tee mit R ‘ 
4 ‘oo hh og at oe Te ’ 
Se ee Wo fees ' 
apisd hou mw weer Tht @ ' 
Teta ee tg a] 
| ae + ? 

a . i 
‘ ; 3 i i 
ote H . 
4 2 Resde-| |< 20. ae 
Wg hea e GET | iT 
3 ti aie “ ths .! a H 
way e@ & # « @i. 14 ‘ 
ite ee ee | ; 
Wigan tee wipe | 
at ou eh eet ihe & , 
dpiieé gee witha fF H 
‘ 4's =" hinir4 ra a ‘i 
' Saati that? bea) He 
ie rt {ft 
" ; ; 

vn 
ey C 

ad B ~ 

















OA SF A AAA, he 


No. 672,834 


track. The front edges of the hinged plates, when sup- 
ported on the rails, serve as a base for the extension 
guide rails CC, registering respectively with the 
track and platform rails. low the platform and 
between the rails are two sets D of rollers, the rollers 
of each set being mounted between angle iron side 
frames welded to transverse longitudinal flat iron 
strips so as to form one unit. The angle iron side 
frames are of such length that their ends rest 
respectively on the bottom flanges of the track rails. 
Two further sets of rollers are provided for laying 
outside the track to form extensions of the roller 
sets D. A wagon to be moved from the track is 
run on to the platform rails, and the hinged plates 
are raised to lock the wagon in position on the 
platform. The platform carrying the wagon is now 
moved over the rollers away from the track, leaving 
the track free for the passage of other rolling stock. 
The operation is reversed when a wagon which has 
been removed is to be replaced on the track.— 
May 28, 1952. 


AERONAUTICAL ENGINEERING 












672,914. May 24, 1950.—Arcrart, Blackburn 
and General Aircraft, Ltd., Brough, East 
Yorkshire. 


The invention comprises a hinged wing aircraft 
having a fuselage and empennage wherein the 
fuselage is provided with lateral extensions disposed 
symmetrically on each side, within which are 
hinged the roots of wings capable of being swung 
from a spread position extending substantially 
normal to the longitudinal axis of the fuselage to 
a swept-back position in which, with the extension, 
they give a wing plan of substantially delta form. 
Tanks are provided in the leading edges of the 
wings to accommodate an amount of fuel arranged 
to be used last of all. The mass of this fuel in the 
wing tanks, due to change in position relative to the 
longitudinal axis of the aircraft on displacing the 
wings, accentuates the change in the position of the 
centre of gravity which then oecurs and thereby 
tends to offset the effect of the change of position 
of the centre of pressure. The aircraft empennage 
is separate from the wings in both spread and 
swung-back positions and preferably comprises all 
moving tail surfaces capable of being moved 
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symmetrically for control in the pitching plane and 
asymmetrically for control in yaw, The swinging 
movement of the wings is effected by hydraulic 
jacks co-operating with locks for latching the 
wings in both spread and swept back positions and 
means are provided for ensuring synchronous move- 
ment of the wings in both directions. The movement 
is particularly applicable to an aircraft design in 
which a turbo-jet engine is contained within the 
fuselage with the efflux duct extending out through 
the rear with the empennage situated above, when 
the fuel tanks in the fuselage are formed as saddles 
or annuli.—May 28, 1952. 


MACHINE TOOLS 


672,797. October 5, 1950.—LaruEs, Wadia Halim 
Murad, “ Little Craigweil,’ 10, Loom Lane, 
Radlett, Hertford. 

The gap bed lathe described has a lead screw 
that extends for at least the major part of the 
length of the tool saddle slideway, but does not 
extend across the gap in the bed. The lead screw 
is driven from a gearbox mounted at the headstock 
end of the lathe through a layshaft. This layshaft 
may extend to the tailstock end of the lathe and 
have one or more gear wheels at the end which 
mesh with wheels provided on the lead screw. 
These gear wheels can be arranged to form a 
variable gear mechanism for increasing the range of 
speeds available from the gearbox mounted at the 
headstock end. In gap bed lathes of this design, 
where the lead screw does not extend across the 
gap in the bed, the positioning of the lead screw is 
not dictated by the possibility of its being struck 
by revolving workpieces, but may be chosen 
primarily to protect the screw from other effects, 
such as chance blows or metal swarf. The lead 
screw is protected by being mounted under, and 
close to, the front slide.— May 28, 1952. 


MISCELLANEOUS 


672,787. October 5, 1949.—Fiom ConpiTIonING 
Device, Bendix Aviation Corporation, 30, 
Rockefeller Plaza, New York, United States of 
America. 

Referring to the drawings, in which is shown 
a fluid filtering and demulsifying device embodying 
the invention, a cylindrical housing for the filter 
has an inlet A for contaminated fluid, a filtering 
and demulsifying unit B, an outlet C for the purified 
fluid, and an outlet D for water or other fluid con- 
taminants. The housing contains a central cylindri- 
cal chamber for the filtering and demulsifying unit B, 
which is mounted over a fluid passage connecting 
the chamber with the lower portion of tank. The 
upper end of unit B is held in position by an annular 
projection on the cover E. Fluid upon entering 
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first passes through the demulsifying element B, 
thence downwards into the lower portion of the 
housing. Gasoline, for example, containing water 
in comparatively large droplets formed as _ the 
contaminated gasoline passed through the demulsify- 
ing element, separates from the water and passes 
upwards around the outside of chamber through 
edge filtering elemerits F, through chamber G, and 
leaves the device in a purified state at the outlet C. 
The water separated from the gasoline in the lower 
portion of the housing collects in a sump at the bot- 
tom and passes out through a float-actuated valve. 
The edge filtering elements have a hollow interior 
closed at the lower end and connected at the upper 
end, by a hollow supporting stem, to the outside 
chamber G. The demulsifying element includes a 
porous pleated paper side wall impregnated with 
some material to make it resistant to water, gasoline, 
kerosene and the like, and held rigidly in acylindrical 
shape by plates cemented to each end of the walls. 
A rigid wire mesh cylindrical member H in the 
centre of the element is cemented at each end to the 
end plates. The annular chamber formed between 
the pleated side wall and the member H is filled with 
a fibrous material such as fibrous glass or cotton 
waste. In conventionally constructed devices or 
elements of this type, there is a tendency for this 
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material to settle, leaving a space between the top 
of the material and the lower side of plate J, thus 
making it possible for the fluid being demulsified 
or filtered to completely by-pass the fibrous material. 
In this. device settling of the fibrous material is 
prevented or minimised by including in the annular 
chamber a number of partitions K of a coarsely 
woven material, so spread that the fibrous material 
is divided into several distinct sections. These 
partitions give sufficient support to the. fibrous 
material to prevent it from shifting or packing. 
Angular support members for the partitions extend 
downwards into the mass of fibrous material so 
that if any settling should take place, the space at 
the top of the fibrous material is still above the 
lower edge of angular member; consequently, 
the fluid in flowing into the space is diverted at 
each member into the mass of fibrous material and 
downwards along the partition. Thus, the angular 
members and partitions, in addition to giving 
support to the fibrous material and minimising 
the tendency to form channels through which the 
fluid can pass, also operate as baffles to direct the 
fluid through the fibrous mass. By. this arrange- 
ment the efficiency of the element is maintained 
at a high level, and its life is prolonged.— 
May 28, 1952. 


POWER TRANSMISSION 


672,925. May 23, 1949.—FLEexiBLe CouPLineGs, 
Morse Chain Company, Ithaca, New York, 
United States of America (assignees of Earl 
Frederick Riopelle). 

The drive shaft of the coupling described has a 
pilot end portion with two ball pivots A and B, and 
keyed to the shaft is a hub C with a flange D. The 
flexible centre member between the hub C and the 
driven member Z has preloaded rubber units which 
protect machine installations. The flexible centre 
member assembly comprises an outer cover formed 
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No. 672,925 


with pockets adapted to receive the flexible members 
F. In each flexible member is a fabric ring which 
is impregnated with the moulded rubber and forms 
the outer surface. A metallic screen in each 
flexible unit, through impregnated bonding with 
the rubber, permits a heavy press fit to a bushing H 
which is assembled under pressure into the metal 
core. The pilot of the bushing fits into the counter 
bore of the driven member and bolts secure the 
coupling centre member to the driven member. 
Two bolts connect a flexible centre member assem- 
bly to the driven member, and two connect the 
member assembly to the hub. Relative movement 
between the drive shaft and the driven member is 
confined to the controlled displacement of the 
rubber. Adapted for co-operative action with the 
flexible centre member assembly is the piloted 
shaft, by which the shaft and flexible centre member 
assembly is supported at each end by the ball pivots 
in the flanges. The torsional flexibility of the 
coupling and shaft is unimpaired, whilst the flexible 
centre member assembly is constrained to run on a 
fixed centre line.—May 28, 1952. 


ROAD TRANSPORT 


672,956. July 6, 1950.—Gas Tursine UNIT FoR 
A Roap Moror VEHICLE, Armstrong Siddeley 
Motors, Ltd., Park Side, Coventry, Warwick- 
shire (Inventor : Horace Sinclair Rainbow). 

The object of the invention is to provide a gas 
turbine unit for driving a road motor vehicle, 
which can be installed substantially in the space 
normally allocated for the power unit of a road 
motor vehicle. The unit comprises a centrifugal 
compressor at the front delivering compressed air 
to a combustion chamber which is connected at 
its outlet end to a reversing flow volute chamber 
supplying the products of combustion and diluent 
air forwards to an axial-flow turbine. This turbine 
is coaxial with the compressor, and it comprises 
independent rotors connected respectively to drive 
the compressor rotor and a reduction gearing, 
positioned between the compressor and turbine and 
to one side of the drive connection to the com- 
pressor, for an output shaft.—May 28, 1952. 
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Forthcoming Engagements 
Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 
Engineers’ Guild 
Fri., June 20th METROPOLITAN Brancu : Caxton Hall, 


Westminster, London, 8.W.1, “‘ Industrial Relations,” 
W. Robson-Brown, 6 to 8 p.m. 


Institute of British Foundrymea 
To-day, June 13th.—Buxton and Sheffield, forty-ninth 
annual conference. a 
Institute of Navigation 
Fri., June 20th.—Royal rina Society, 1, 
Kensington Gore, London, S.W.7, “Dead Reckoning 


is no Longer the Basis of Navigation,’’ Open Forum, 
5 p.m. 





Institute of Physics 
Tues. to Sat., June 24th to 28th.—Royal Technical 
College, Glasgow, Fourth Industrial Physics Con- 
ference and Exhibition: Physics in the Transport, 
Shipbuilding and Engineering Industries. 


Institute of Road Transport Engineers 

Thurs., June 19th.—Visit to the Peckham Garage of 
the Lendon Transport Executive, 2 p.m. 

Fri., June 20th—Sovutsa Wares Group: Visit to the 
works of the Avon Tyre Company, Ltd., Melksham, 
Wilts. 

Tues., June 24th.—MipLaNnps CENTRE : Visit to Adderley 
Park, Birmingham, works of Morris Commercial Cars, 
Ltd., 1.45 p.m. 

Institution of Civil Engineers ‘ 

Mon. to Fri., June 16th to 20th.—Great George Street, 
Westminster, London, 8.W.1, conference on “ Civil 
Engineering Problems in the Colonies, 1952.”’~ 

Institution of Electrical Engineers 

Wed. to Sat., June 25th to 28th.—Summer Meeting in 
Ireland. 

Institution of Mining Engineers 

Wed. to Fri., July 2nd to 4th.—Keele, near Stoke-on- 
Trent, summer meeting. 

Institution of Production Engineers 

To-day, June 13th—Eastern Counties Section : Garrett 
Memorial Hall, Ipswich, “ Oil for Britain,” exhibition 
by Esso Petroleum Company; “Machine Lubrica- 
tion,”’ C. J. Taylor, 7.30 p.m. 

Wed., June 25th.—EastTERNn Countiss SEecTIon: Visit 
to Suffolk Iron Foundry (1920), Ltd., Stowmarket, 
2.30 p.m. 

Old Centralians 

To-day, June 13th.—Chez Auguste Restaurant, 47, Frith 
Street, London, W.1, “‘ Engineering Education and 

Research in U.S.A.,” Willis Jackson, 12.55 p.m. 


Society of Chemical Industry 


To-day, June 13th.—Connaught Rooms, Queen Street, 
Kingsway, London, W.C.2, conference on fluidisation 
technology. 


Stephenson Locomotive Society 


Sun., June 15th.—Special Train Tour from Birmingham 
to Swindon Works, visiting Gloucester and Banbury ; 
hauled by “ Saint ” class 4-6-0 locomotive. 


West of Scotland Iron and Steel Institute 


To-day, June 13th.—39, Elmbank Crescent, Glasgow, joint 
mevting with the British Iron and Steel Research 
Association, conference on all-basic furnaces, 10 a.m. 


Women’s Engineering Society 
Tues., June 24th—Lonpon Brancu: 35, Grosvenor 
Place, S.W.1, annual general meeting, 7 p.m. 





Catalogues 
Rose, Downs anp THompson, Ltd., Old Foundry, 
Huil.—Publication describing continuous solvent oil 


extraction plant. 

FLETCHER MiLLer, Ltd., Alma Mills, Hyde, Man- 
chester.—Publication S.P.173, ‘‘ A Guide to Improved 
Tooling of Metals.” 

VenNER AcoumuLators, Ltd., New Malden, Surrey. 
--Brochure indicating the uses of the ultra-lightweight 
silver-zine accumulator. - 

Detoro Sreiure, Ltd., Highlands Road, Shirley, 
Birmingham.—Leaflet B.26, entitled ‘‘ Introducing 
Deloro * Stellite ’ Products.” 

PREcIsION DiamMoND Propucts, Ltd., 294-296, Lillie 
Road, Fulham, London, 8.W.6.—Brochure describing 
an abrasive wheel dressing tool. 

REsSINOID AND Mica Propvucts, Ltd., 28, Queen 
Anne’s Gate, Westminster, London, 8.W.1.—Brochure 


entitled ‘“‘ Plastics for Industry.” 


Toot TREATMENTS (CHEMICALS), Ltd., Colliery Road, 
Birmingham Road, West Bromwich.—Folder describing 
chemical black treatment for steel. 


Duntop Rupser Company, Ltd., St. James’s House, 
St. James’s Street, London, 8.W.1.—Booklet containing 
information on industrial adhesives. 
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Kerra BuackMAN, Ltd., Mill Mead Road, Tottenham, 
London, N.17.—Publication No. 27, giving details of 
“ Tornado ”’ axial (ring-mounted) fans. 

GRurFIn anp Tartock, Ltd., Kemble Street, Kings- 
way, London, W.C.2.—Catalogue 16B-S, detailing 
specialised instruments for use in various laboratories. 

Automatic TELEPHONE AND ELEoTRic Company, 
Ltd., Strowger Works, Liverpool, 7.—Publication No. 
1160, illustrating sound amplification and distribution 
systems. 

Mriptanp Saw ano Toot Company, Ltd., Midsaw 
Works, Pope Street, Birmingham, 1.—Brochure con- 
taining details of bandsawing machines for foundry and 
general purposes. 

Tinstey (inpustTRIAL INsTRUMENTS), Ltd., North 
Circular Road, West Twyford, London, N.W.10.— 
Itlustrated folder dealing with the ‘“ Askania ” vertical 
jet pipe controller. 

Ricup. W. Carr anp Co., Ltd., Pluto Works, Wadsley 
Bridge, Sheftield, 6.—Pamphlet giving a summary of 
the South Midland Heat Treatment Department and 
the service it offers. 

J. H. Fenner anv Co., Ltd., Hull.—Catalogue 
No. 300/2, dealing with bushes and pulleys and an 
illustrated catalogue describing “ V’’-belt drives in 
Swiss textile factories. 

Hickson’s TimBer ImpreGNation Company (G.B.), 
Ltd., Ings Lane, Castleford, Yorkshire.—Brochure 
No. 95, giving details of timber preservation using 
* Tanalith ’ preservative. 

Arr Conrrot InstaLLations, Ltd., Ruislip, Middle- 
sex.—Publications No. B.521, entitled ‘* Airmat Dust 
Arrester,”’ and B.515, describing a multi-duty automatic 
self-cleaning viscous aie filter. 

Visco Encringertnc Company, Ltd., Stafford Road» 
Croydon.—Publication No. 521, dealing with viscous 
filters of the static type. Publication No. 522, describ- 
ing rotating self-cleaning air filters. 

EnouisH E.ecrric Company, Ltd., Queens House, 
Kingsway, London, W.C.2.—Publications dealing with 
quick-break knife switches, 200 b.h.p. “‘ package type ” 
drilling rig unit, proving tests—air circuit breaker, 
high-voltage excitrons, mercury-arc tubes (excitron 
type AR63, AR64 and AR62), electronic heat generators, 
25kW, induction heater, control and relay cubicies, 
a.c. ammeters and voltmeters moving iron. 


—_———¢————————— 


Contracts 


Tue British BroapcasTiInGc CORPORATION has 
ordered two more medium-power television installa- 
tions from Marconi’s Wireless Telegraph Company, 
Ltd., one installation to be used as a standby at 
Sutton Coldfield and the other for future use else- 
where. The order includes two 5kW vision trans- 
mitters and two 2kW sound transmitters, with 
associated equipment. 


Durinc May the British Electricity Authority 
placed contracts for equipment for power stations, 
transforming stations and transmission lines, 
amounting in the aggregate to £4,781,403. The 
principal contracts included: Woolwich power 
station, two 180,000 lb per hour boilers (John 
Thompson Water Tube Boilers, Ltd.); Tilbury 
power station, two 540,000 Ib per hour boilers 
(John Thompson Water Tube Boilers, Ltd.) ; 
Drakelow power station, Burton-on-Trent, two 
electrostatic precipitators (Sturtevant Engineering 
Company, Ltd.); Carmarthen Bay power station, 
Burry Port, 132kV, 2500MVA switchgear (Ferguson, 
Pailin, Ltd.); Blackburn power station, three 
150,000 lb per hour boilers (Simon-Carves, Ltd.) ; 
Clyde’s Mill power station, Glasgow, generator 
transformers (Bruce Peebles and Co., Ltd.) ; 
Fulham-Wandsworth and Narroy Road - Roehamp- 
ton, 66kV, 11kV and auxiliary cables (British 
Insulated Callender’s Cables, Ltd.); Nursling- 
Velmore, Hants, 132kV overhead line (W. T. 
Henley’s Telegraph Works Company, Ltd.) ; 
Slough (New Denham) substation, Bucks, 3500 
MVA, 132kV switchgear (A. Reyrolle and Co., 
Ltd.). The Authority has also placed a series 
of bulk orders for transformers for main trans- 
mission, the ate value being £5,250,000. 
The orders for 275kV transformers are as follows : 
120MVA, 275/132kV auto transformers—British 
Thomson-Houston Company, Ltd., two; Bruce 
Peebles, Ltd., two; English Electric Company, 
Ltd., two; Ferranti, Ltd., six; General Electric 
Company, Ltd., two; Hackbridge and Hewittic 
Electric Company, Ltd., two; Metropolitan- 
Vickers Electrical Company, Ltd., four; C. A. 
Parsons and Co., Ltd., three. 


—_e—————_ 


Launches and Trial Trips 


OniTsHA, cargo liner; built by Harland and 
Wolff, Ltd., for Elder Dempster Lines, Ltd. ; 
length between perpendiculars 415ft, breadth 
moulded 62ft, depth moulded to shelter deck 33ft; 
gross tonnage 5100; two steel decks, four main 
cargo holds, derricks include one of 50 tons and 
one of 150 tons capacity; Harland and Wolff- 

and W. two-stroke, single-acting, opposed- 
piston diesel engine, five cylinders 620mm diameter 
by 1870mm combined stroke, heavy fuel, 115 
r.p.m.; four 125kW diesel generators. Trial, 
June 5th. 





June 13, 1959 


GRETAVIELD, oil tanker; built by the Furnegg 
Shipbuilding Company, Ltd., for the Norther 
Petroleum Tank Steamships Company, Ltd. 
length between perpendiculars 496ft, breadth 
moulded 67ft 6in, depth moulded 36ft 5in, dead. 
weight 16,500 tons on 29ft Lfin summer draught 
designed speed 14 knots; twenty-seven carg, 
oil tanks, one pump room, two 400 tons pe hour 
duplex steam pumps, two 55kW steam ponera, 
tors; Hawthorn Leslie - Doxford, single - acti 
two-stroke oil engine, five cylinders 670mia dia. 
meter by 2320mm combined stroke, 5500 b.i:.p, at 
112 r.p.m., two Scotch boilers, Launch, Jun» 9th, 

FaRREN, tug; built by Henry Robb, Ltd, 
for the Crown Agents for the Colonies ; ngth 
overall 122ft, breadth moulded 30ft, depth mv ulded 
l4ft 6in; two British Polar diesel engines, foyr 
cylinders, total output 1000 b.h.p. at 210 «p.m, 
Launch, June 10th. 





British Standards Institution 


AU British Standard Specifications can be obtaine:: from 
the Sales Department a the Institution at 24, Vivtorig 
Street, London, S.W.1. 


PIPE CUTTERS 
No. 1857: 1952. This standard forms one of 4 
series under preparation which will cover a wide 
variety of commonly used hand tools. The pro. 
visions apply to link and three-wheel pipe cuiters, 
both of which are widely used throughout the world, 
The large field of application, coupled with the 
onerous conditions and abuses to which those tools 
are subject, made n a strict review of 
interchangeability requirements because of the 
insistent demand for spares and replacements. 
Accordingly, tables are included which give dimen- 
sions and tolerances for all components which may 
“— to be replaced. 
he quality of the tools is safeguarded by the 
requirements relating to material specifications, 
hardness, finish, accuracy of assembly, and a final 
section gives suitable performance tests. Price 
3s. 6d. post free. 





COOKER CONTROL UNITS FOR TWO-WILRE 
CIRCUITS UP TO 250V 

No. 438: 1952. The revision of B.S. 438, 
“Cooker Control Units for Use in Two-Wire 
Circuits of Not More Than 250V Declared Voltage,” 
applies to units suitable for the control of domestic 
electric cookers having a normal demand of approxi- 
mately 30A, with a switch for controlling the 
current to the cooker, and an auxiliary circuit for 
other apparatus. The cooker control units covered 
by this standard are not intended to work in an 
ambient temperature exceeding 50 deg. Cent. 
without being derated. The principal changes 
compared with the 1941 edition of the standard are 
in clauses 5 and 6 with the object of permitting the 
use of a shuttered socket outlet and fused plug in 
accordance with B.S. 1363, ‘“‘ Fused Plugs and 
Shuttered Socket Outlets.”” Amendments have also 
been made in clauses 3 and 4 covering the require- 
ments for the control switch and indicating device. 
Price 2s. post free. 





RUBBER MATS FOR ELECTRICAL PURPOSES 

No. 921 : 1952. In this revision of B.S. 921 the 
voltage of the equipment for which the mats are 
intended to be used is limited to 650V (r.m.s.), to 
earth. The 1940 edition covered mats in use up to 
3300V to earth and the new limit has been intro- 
duced to avoid any misapprehension as to the 
requirements of the Electricity (Factories Act) 
Special Regulations, 1908, and 1944. The revision 
specifies requirements for construction, dimensions 
finish and marking, together with details of elec- 
— mechanical and ageing tests. Price 2s. post 
ree. 

SSUES _aREEREDEEen 


A Propuctiviry Gume Boox.—The British 
Valve Manufacturers’ Association has recently 
published a booklet entitled A Guide to Better 
Living, which presents in simple language some of 
the principal recommendations of the productivity 
team representative of the British steel, iron and 
non-ferrous valve industry. The Guide is intended 
to be of value in preparing the ground for the intro- 
duction by ment of schemes to increase 
productivity, not only in the valve industry, but 
in many other sections of industry. After explain- 
ing the reasons for increasing productivity and that 
everyone in the industry has a contribution to make, 
the booklet indicates what can be done in the way 
of improved handling of materials, better utilisation 
of machines, the introduction of more power devices 
and special-purpose machines, greater standardisa- 
tion of products, and efficient works planning. 
Copies of the booklet may be obtained on applica- 
tion to the Association offices at 32, Victoria Street, 
London, 8.W.1, priced 1s. each (including postage). 
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